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1 Introduction 

1.1 Background 

ESI Ltd (ESI) has been instructed by Dunton Environmental Ltd (Dunton Environmental), the Operator, 

to act as its Agent in the preparation of a bespoke Environmental Permit application seeking 

appropriate consent from the Environment Agency (EA) to allow the treatment of in-situ soil with 

waste, as a waste recovery activity in Phase 2 of Kilnwood Vale, west of Crawley, West Sussex (the 

Site).  The Kilnwood Vale development extends over a total of 3 Phases (the Development).  Phase 1 

is completed with Phase 2.1 and Phase 2.2A currently under construction. 

The waste to be used will be Cement Kiln Dust (CKD), which will replace the use of lime in moisture 

conditioning of the in-situ soils, in order to achieve the engineering properties necessary for the 

Development platform on behalf of the Developer (Crest Strategic Projects). 

1.2 Planning Permission 

Dunton Environmental has been instructed by the Developer to construct a Development platform 

at the Site.  Dunton Environmental is seeking to use CKD as an alternative to lime.  CKD is a waste 

product from the manufacture of cement. 

The Site construction is a major strategic development in the south-east of England including c.2,500 

dwellings, schools, transport infrastructure, amenity facilities, and employment development.  The 

Development has been the subject of three separate planning permissions issued by Horsham 

District Council.  Table 1.1 provides a summary of the planning permission history, copies of which 

are appended to the Waste Recovery Plan (WRP) (Appendix B).  It should be noted that planning 

permissions DC/15/2813 is a variation of DC/10/1612 with variations to Conditions 3, 4, 7, 8, 9 and 10 

in DC/15/2813. 

Table 1.1 Planning permission summary 

Reference no. Date Comment 

DC/10/1612 17 October 2011 

Part A:  Outline approval for development of approximately 2,500 

dwellings, new access from A426, secondary access to A246, 

neighbourhood centre, pumping station, land for primary school 

and nursery, land for employment, new rail station, energy centre 

and amenity space. 

Part B:  Engineering operational associated with landfill remediation 

and associated infrastructure including pumping station. 

DC/13/1437 14 February 2014 
Engineering operations associated with landfill remediation and 

associated infrastructure including pumping station. 

DC/15/2813 28 April 2016 

Variation of Conditions 3,4,7,8,9,10 of DC/10/1612. 

This permission supersedes DC/10/1612 Part B and appears to also 

supersede DC/13/1437 



 Kilnwood Vale - Waste Recovery Environmental Permit: 

Environmental Setting and Site Design EPR/FB3704GH/A001 
Page 2 

 

Report Reference: 66444R4 

Report Status: Final 

1.3 Report Context 

This section of the Environmental Permit application corresponds to Question 1, Appendix 4 of Part 

B4 (Version 9, January 2017) of the application forms, which requires the provision of an 

Environmental Setting and Site Design (ESSD) report.  This application has been prepared with full 

reference to prevailing EA guidance, including, but not limited to; EA (2013a); EA (2016a) and EA 

(2016b). 

The aim of this report is to describe the regulated facility in relation to the environmental setting, 

identifying the source terms, pathways and receptors that will be used as the basis for the risk 

assessments and reports which accompany this application.  Table 1.2 provides a summary of these 

reports, which will contain more detailed risk assessments. 

Table 1.2 Supporting documents and figures 

Reference Title Description 

Documents 

66444R1 
Hydrogeological Risk 

Assessment 

Appended to Environmental Risk Assessment.  

Considers the risks to controlled waters. 

66444R2 Waste Recovery Plan 
Document, approved by the EA, outlines the 

proposed deposit of waste for recovery operation 

66444R3 Non-Technical Summary 
A summary of the proposed activities 

using non-technical language. 

66444R5 
Environmental Risk 

Assessment 

Considers the source, pathway, receptor linkages 

associated with the Site. 

66444R6 Operating Techniques 

Details of proposed site operations, 

process locations and technically competent 

management. 

66444R7 
Waste Acceptance 

Procedure 

Appended to Operating Techniques report 

Details the procedure to be followed to accept the 

CKD to Site. 

Figures 

66444D1 Site Location 

66444D2 Sensitive Receptors 

66444D3 Permit boundary 

11950-SK07 SK 

Rev.06 
Cut/fill levels 

1.4 Waste Recovery Plan 

A WRP was prepared by ESI and submitted to the EA to seek determination as to whether the 

proposed activity could be considered a waste recovery operation. 

The WRP demonstrates that the waste (CKD) directly replaces non-waste (lime).  The EA confirmed 

that it considered the proposed activity to be a waste recovery operation on 04 January 2018.  A 

copy of the EA’s Recovery vs Disposal (RvD) decision is provided as Appendix A.  A copy of the 

Approved WRP (ESI report reference 66444R2), is provided in Appendix B.  Since the approval of the 
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WRP, the only change to the proposals is a reduction of the area to be permitted, based on progress 

of the Development, using lime. 

1.5 Pre-Application Discussions 

Pre-application discussions were held with the EA, during determination of the RvD opinion. 

These discussions agreed the following: 

• The waste operation would be regulated as a bespoke permit covering both a waste recovery 

operation and a waste treatment operation under the R5 recovery code (recycling/reclamation 

of other inorganic materials). 

• That given the non-hazardous nature of the CKD, the completion of WAMITAB course MROC1 

(Level 4 Medium Risk Operator Competence for Non-Hazardous Waste Treatment and 

Transfer) will provide appropriate Technically Competent Management (TCM) for the Site. 

The RvD opinion also provided a list of items, which should be considered in the permit application. 

You need to demonstrate that the work would go ahead with non-waste if waste were not 

available. If you are relying on a statutory obligation under a Section 106 agreement please 

confirm with references that the agreement covers all areas proposed to be included within 

the treatment and recovery area. 

The WRP demonstrates that the CKD directly replaces a non-waste material (lime).  The Development 

platform at Kilnwood Vale is currently being progressed with the use of lime.  The use of CKD instead, 

frees up the lime for use in higher end uses.  This demonstrates, not only that the project would go-

ahead using non-waste, but that it already is. 

The application does not rely upon Section 106 (S106) agreements to demonstrate obligation, 

however a number of S106 agreements exist for the Development, which require the Developer to 

deliver the stipulated aspects of the Development.  In order to keep the tight schedule of works, and 

deliver those obligations, soil moisture conditioning with lime or CKD must take place.  Should a 

permit for the use of CKD not be approved, the Development would continue using lime, which is a 

valuable natural resource. 

You need to outline in detail the volume of soil that requires treating and evidence that 

there is a clear benefit for undertaking the works. This will inform whether the minimum 

amount of waste is being used and the proposal can be considered recovery. Where this is 

not possible you must provide a robust methodology showing how mixing ratios will be 

assessed on site and how the application of waste will be controlled to meet the agreed 

engineering standards whilst using the minimum amount of waste necessary. 

The response to the preceding request is included in Section 2.4.1. 

You need to show what affect the application of waste CKD will have on the receiving 

subsoil and the quality of that material prior to treatment, which should be inert sub soil. 

This is to ensure that resulting mixture will not pose a risk to groundwater and surface 

waters. 

With regards to the landfill which underlies the site a detailed hydrogeological risk 

assessment should be submitted to support any application to address the potential risk of 

the proposed activity to the underlying waste mass. This should include (but not limited to) 

inwaste characterisation, hydrological risk assessment, proposals for gas and groundwater 
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quality monitoring wells and details of ongoing monitoring to be undertaken on the site 

boundary during the lifetime of the permit. 

The response to the preceding request is included in the HRA, (ESI report reference 66444R1), which 

accompanies this application.  The in-situ soil material will be treated with CKD in order to improve 

the moisture content for engineering purposes.  The replacement to be carried out for the 

Development will involve placement to achieve a low permeability (of no greater than 1 x 10-7 m/s).  

The low permeability will ensure minimal contact of the in-situ soil materials with any surface or 

perched groundwater.  It will also serve to reduce surface water infiltration through to the underlying, 

historically placed wastes associated with Holmbush Landfill.  This will reduce the leaching potential 

to perched groundwater and surface water and improve the overall risk to controlled waster at the 

Site. 

Proposed environmental monitoring is discussed in Sections 4 and 4.2. 

You must include full details on how you will characterise the waste CKD brought to site.  

This must include a description of each of the waste suppliers and sufficient information to 

satisfy the Environment Agency that the material is non-hazardous. The waste acceptance 

criteria, on site testing and waste management procedures must also be sufficient to deal 

with the material brought to site and the risk to the surrounding environment. 

The CKD to be imported to the Site will be provided predominately from single-source providers.  

Each source will be subject to appropriate testing to confirm it is non-hazardous due to the potential 

corrosive nature of the typically high pH material. 

On-Site testing will confirm the moisture content of the receiving in-situ material.  Appropriate 

dosing of CKD will be calculated based on this moisture content, applied, mixed in using a rotavator 

(or similar) and compacted to the target, low permeability specification (1 x 10-7 m/s), as detailed in 

the Earthworks Specification. 

CKD which is classed as hazardous, will not be accepted to the Site.  CKD to be accepted to the Site 

will be non-hazardous.  The non-hazardous nature has been determined by the in-vitro test 

undertaken, and submitted to the EA as part of the WRP, which proves that the CKD is non-corrosive 

to the skin. 
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2 Source term characterisation 

2.1 Site Location 

The Development is situated off the A264 (Crawley Road), approximately 2 km west of Crawley, West 

Sussex.  The entire Development area covers approximately 140 ha.  The areas which are the subject 

of this WRP comprise Phases 2.4 to Phase 2.6 (the Site), cover approximately 32 ha, (Figure 2.1).  

Phases excluded from the permit boundary have been completed using non-waste (lime). 

Figure 2.1 Site location 

 

Table 2.1 provides a summary of the Site setting and surrounding land use. 
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Table 2.1 Site setting 

Site address Kilnwood Vale, Crawley, West Sussex 

NGR TQ 23654 35321 

Area Approximately 32 ha 

Topography Site topography gently rises from approximately 78 mAOD in the west   and 

east to 85 mAOD in the centre of the Site.  In the southern-most section of the 

Site, levels rise from approximately 82 mAOD in the west and east rising to 

90 mAOD in the centre. 

Surrounding land 

use 

North The Horsham-Crawley Arun Valley rail link, Future 

development (Phases 4 and 5 currently agricultural fields), 

woodland and residential estates. 

South Kilnwood Vale Phases completed to formation level, A264 

Crawley Road, Burns Way industrial estate, woodland. 

West Phase 1 residential development, Hopper’s Brook (flowing 

south to north), then agricultural fields 

East Residential estates, Spruce Hill Brook (flowing south to north), 

recreational playing field, Bewbush School. 

2.2 Historical Development 

The Site previously formed an inert landfill, referred to as ‘Land off Horsham Road’ by EA (2017).  EA 

(2017) indicates that the landfill accepted waste between December 1976 and January 1989 with the 

deposited waste being limited to inert materials.  The Site has been subject to extensive investigation 

and assessment which has been reported by other parties (SLR, 2010). 

Table 2.2 provides a summary of the land use history for the Site and immediate environs.  

Information presented in this table has been drawn from historical mapping for the Site, which is 

presented in Appendix C. 
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Table 2.2 Land use history 

Mapping 

Date/Scale 
On-Site Off-Site 

1879 

1:10,560 

Site comprises agricultural fields and 

Bewbush Pond accounts for 

approximately a third of the Site to the 

northeast 

North: Bewbush (flour) Mill (disused) is present 

immediately northeast of the Site. 

Railway line, travelling broadly west to east, 

bounds the northern boundary of the Site. 

Ancient Forest and agricultural fields. 

South: Bewbush Pottery Works, Hopper Farm 

and Home Farm are present to the south west.  3 

No. wells present to the south east of the Site, 

together with Manor Farmhouse. 

Holmbush Forest and agricultural fields are 

present. 

East and west:  Predominately agricultural fields 

with some ancient forest (including Pondtail 

Shaw). 

1899 

1:10,560 

No significant changes No significant changes 

1912 – 1913 

1:10,560 

No significant changes No significant changes 

1932 

1:10,560 

Electrical power line bisects the Site 

(east to west) 
No significant changes 

1938 – 1946 

1:10,560 

No significant changes No significant changes 

1947 (aerial 

photograph) 

1:10,560 

No observable changes No observable changes 

1961 – 1963 

1:10,000 

No significant changes No significant changes 

1968 

1:10,000 

No significant changes No significant changes 

1977 – 1979 

1:10,000 

Bewbush Pond no longer visible.  

Replaced by a series of drains and 

Bewbush Brook 

No significant changes 
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Mapping 

Date/Scale 
On-Site Off-Site 

1992 

1:10,000 

Trees no longer marked on Site 
Expansion of Bewbush residential estates to 

eastern margins of the site boundary. 

1999 – 2000 

1:10,000 

Refuse tip now comprises much of the 

Site. 
No significant changes 

2006 

1:10,000 

Tip expands to the south and now 

covers approximately 90% of the Site. 
No significant changes 

2017 

1:10,000 

Some tracks cross the Site. Now 

marked as disused workings. 

Residences (Phase 1 of Kilnwood Vale) present 

to the south west of the Site. 

In addition to the historical uses noted by historical maps in Table 2.2, an Envirocheck report for the 

Site (Appendix D) and Natural England (2017), returned details of a number of historic landfills in the 

vicinity of the Site which are summarised in Table 2.3. 

Table 2.3 Historic landfills within 1 km of the Site 

Landfill Licence holder 

Distance 

from Site 

(m) 

Direction Landfill type 

First 

received 

waste 

Last 

received 

waste 

Gas 

control 

Holmbush 

Farm 

Landfill 

P J Brown 0 On Site Inert 1991  - 

Land off 

Horsham 

Road 

Matthews 

Demolition 

and 

Excavations 

Ltd 

0 On Site Inert Dec 1976 Jan 1989 No 

Buchan Park 
Not 

supplied 
390 South 

Inert, 

industrial 
Dec 1970 Dec 1977 No 

Holmbush 

Potteries 

Not 

supplied 
600 South west 

Inert, 

industrial 
Dec 1965 Dec 1968 No 

Holmbush 

Farm 

Peter John 

Brown 
806 South west 

Non-

biodegredable 

(not 

construction) 

Mar 1991 Jun 1997 - 
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2.3 Current Development 

The Development has been sub-divided into a number of phases, which are shown on Figure 2.2.  It 

is understood that Phase 1, located in the south west of the development area, has been completed.  

Phases 2 and 3 are currently undergoing preliminary development, including soil conditioning using 

lime and Phases 4 and 5 are yet to be designed. 

This application relates to the groundworks required to prepare the development platform suitable 

for construction, for Phase 2.4 to Phase 2.6 (the Site). 

Figure 2.2 Kilnwood Vale phasing 

 

2.4 Proposed Development 

Dunton Environmental proposes to import, store and use CKD to reduce the moisture content of the 

receiving, in-situ soil material, in order to construct the Development platform to pre-approved 

Formation Levels, as shown on Drawing Number 11950- SK07 SK Rev.S6. 

The Formation Layer is to be constructed in strict accordance with the Earthworks Specification 

(CampbellReith, 2017b), which sets out the engineering parameters and testing, required by the 
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Developer.  A copy of the Earthworks Specification is appended to the Operating Techniques 

Document (ESI report reference 66444R6). 

2.4.1 Waste quantities 

As detailed in the WRP, the volume of CKD required to achieve the target moisture content varies 

from 1% - 6% CKD.  Based on the tested variability of in-situ soil material, an average of 4% CKD is 

assumed. 

The nature of the treatment activity is dependent on the starting moisture content of the receiving 

in-situ soil material.  This variability causes some level of uncertainty in the volume of CKD to be used 

and thus the volume of waste (CKD and in-situ soil materials) to be deposited.  However, a working 

estimate has been set out below. 

Moisture content in the in-situ soil material in the Phases under development range from 17% to 

20%.  Assuming an average application rate of 4% CKD, is it estimated that the treatment operation 

will require the use of 72 tonnes (t) of CKD per day (or 120 m3 based on CKD density of 600 kg/m3). 

Based on the treatment operation throughputs, the volume of waste to be deposited for recovery is 

estimated to be 1.5 Mt for the development platform. 

CKD will be stored in four, horizontal silos with a total capacity of 140 t.  This is the maximum volume 

of CKD waste to be stored on Site. 

2.4.2 Engineering 

The Development platform will be constructed in accordance with the Earthworks Specification, in 

order to deliver the engineering profile, as required for the Development. 

The platform will necessarily be tested to ensure it meets specification. 

Placement and compaction of the waste for recovery will be in accordance with Specification for 

Highway Works (SHW) Series 600, Earthworks. 

There will be no permanent slopes associated with the Development.  Temporary slopes of surcharge 

will be formed no steeper than 1 in 3 unless otherwise assessed by an engineer, in accordance with 

the Earthworks Specification, and are considered to be stable for the approved surcharge material 

(Class 1 or 2 as defined by SHW). 

2.5 Regulated Activities 

The proposed waste operations will comprise the importation and storage of CKD, followed by its 

application to the in-situ soil material, in order to control (reduce) the moisture content of the in-

situ soil material, to provide the necessary geotechnical parameters for the Development platform. 

The EA has advised (Appendix A) that this activity will comprise both a waste treatment and waste 

recovery activity (R5). 

2.5.1 Formation level 

The Site, as it stands, requires an element of cut and fill in order to achieve the required Formation 

Landform for the Development platform.  Contours to be achieved (Formation Level), including cut 

and fill volumes, are reflected on Drawing Number 11950-SK07 SK Rev.S6. 

The waste recovery operation at the Site aims to rationalise the level differences and deliver the 

Formation Level required for the Development platform. 
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As detailed in Section 3.1, much of the Site is underlain by Made Ground associated with the infilling 

of former excavations.  Site investigations have revealed that the Made Ground is not considered 

suitable for direct foundations without some form of ground improvement. 

In order to achieve the physical properties required to deliver the engineered Formation Level, the 

Operator will dose the in-situ soil material with the required volume of CKD.  The dosing rate will be 

carried out on a phased basis, following moisture content analysis of the receiving material. 

Addition of excess CKD would result in exceeding the target moisture content, in order to achieve 

optimal compaction and low permeability of the Formation level.  Based on moisture content analysis 

of existing in-situ soil materials, an estimated dosing rate of between 1% and 6% CKD is estimated.  

As such, it is considered essential that the Operator uses the minimum volume of CKD in the 

treatment operation.  The dosing range of CKD is small, such that excess use is not considered 

meaningful. 

The waste volumes required in creation of the development platform have been considered by the 

EA in assessment of the approved WRP (Appendices A & B). 

2.5.2 Waste types 

Proposed waste types to be used in the waste treatment operation are listed in Table 2.4 and will 

comprise CKD only. 

Table 2.4 Waste codes for waste treatment operation 

EWC Description 

10 Wastes from thermal processes 

10 13 
wastes from manufacture of cement, lime and plaster and articles and products made from 

them 

10 13 06 particulates and dust (except 10 13 12 and 10 13 13) 

10 13 13 solid wastes from gas treatment other than those mentioned in 10 13 12 

Waste types to be used in the waste recovery operation are listed in Table 2.5 and will comprise in-

situ soil materials which will have been mixed with CKD, for moisture conditioning purposes, only. 

European waste catalogue (EWC) code 10 13 13 is a ‘mirror hazardous’ waste code, meaning that the 

waste must be tested in order to demonstrate its non-hazardous nature. 

The proposed waste types to be accepted by the waste recovery operation are presented in Table 

2.5.  The waste will comprise the combination of the imported CKD and in-situ soil materials.  As 

such, the waste will be created on-site, and waste acceptance criteria (WAC) does not apply to this 

waste type. 
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Table 2.5 Waste codes for waste recovery operation 

EWC Description 

19 
Wastes from waste management facilities, off-site waste water treatment plants and the 

preparation of water intended for human consumption and water for industrial use 

19 02 
Wastes from physico/chemical treatments of waste (including dechromatation, decyanidation, 

neutralisation) 

19 02 03 premixed wastes composed only of non-hazardous wastes 

2.5.3 Permitted activities 

With respect to the waste recovery operation, provided for in Annex II to Directive 2008/98/EC of the 

European Parliament and of the Council of 19 November 2008 on Waste, it is the Operator’s intention 

to carry out the following operations under the proposed waste recovery permit: 

• R13: Storage of wastes pending any of the operations numbered R3 and R5; 

• R3: Recycling / reclamation of organic substances which are not used as solvents; and 

• R5: Recycling or reclamation of other inorganic materials. 

2.5.4 Waste acceptance procedure 

The waste acceptance procedure (WAP) for the Site is included in Operating Techniques document 

accompanying this application (ESI report reference 66444R6). 
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3 Geo-environmental setting 

ESI has also been instructed by Dunton Environmental to undertake a Hydrogeological Risk 

Assessment (HRA), which accompanies this application (ESI report reference 66644R1).  The HRA 

presents further information relating to the Site geo-environmental setting and Conceptual Site 

Model with respect to the proposed use of CKD.  A brief summary of the geo-environmental setting 

is provided in this section.  More detailed information can be found in the HRA. 

3.1 Geology 

3.1.1 Regional geology 

The bedrock geology is Mudstone of the Weald Clay Formation.  Superficial geology is largely absent, 

though there are isolated deposits of Sand and Gravel (River Terrace Deposits – Quaternary Period) 

with Alluvium (Clay, Silt, Sand and Gravel) from the Quaternary Period found in the environs of the 

Bewbush Brook. 

3.1.2 Local geology 

Made Ground is evident across approximately 70% of the Site related to the former inert landfill.  The 

thickness of the Made Ground is reported to be highly variable (between 0.35 m and 12.0 m) (SLR, 

2010).  The Made Ground at the Site (inert waste fill materials associated with Holmbush Landfill) 

comprises light brown to grey fine to coarse silty sandy gravel to boulders of crushed concrete with 

varying amounts of brick, plastic, metal and timber. 

3.2 Hydrogeology 

The Site is underlain by Weald Clay which is classified by the EA as a ‘non-aquifer’, with a narrow 

exposure of the Horsham Stone Member (Secondary A Aquifer) outcropping at the northern 

boundary of the Site.  Secondary A aquifers contain permeable layers capable of supporting water 

supplies at a local rather than strategic scale, and in some cases forming an important source of base 

flow to rivers. 

CampbellReith (2016a) notes that there is localised groundwater present in sandy bands within the 

Weald Clay.  It is unlikely that there is any significant hydraulic connection between these bands and 

thus the bulk permeability of the Clay will be low. 

There are no groundwater abstraction wells within 1 km of the Site (Appendix D), confirming that the 

Weald Clay strata do not provide any groundwater resource.  CampbellReith (2016a) notes that 

disused wells are shown on Ordnance Survey mapping which it considers not to have intercepted 

significant quantities of water. 

The Site is not located in a groundwater protection zone. 

3.3 Hydrology 

Bewbush Brook begins midway through the northern extents of the Site, flowing eastwards and 

feeding into Ilfield Mill Pond.  Spruce Hill Brook runs south to north along the Site’s eastern boundary 

and feeds into Bewbush Brook.  These water features subsequently discharge to the River Mole. 

The Envirocheck report (Appendix D) notes that there is one surface water abstraction, 815 m south 

west of the Site, which supplies agriculture at Holmbush Farm. 
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3.3.1 Subsurface pathways 

There are no sub-surface pathways which may act as preferential pathways for contamination 

migration. 
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4 Monitoring and closure 

4.1 Water Monitoring 

The HRA (ESI report reference 66444R1) concludes that there is no appreciable risk to surface water 

from the Site, in particular to Bewbush Brook.  As such, monitoring is not considered to be required. 

Groundwater is determined to not be present, or not to provide a continuous groundwater resource.  

In addition, the reduced permeability following placement of the recovered wastes will prevent 

percolation through the waste and any leaching potential, meaning the risk to groundwater is low.  

As such, no groundwater monitoring is proposed. 

4.2 Ground Gas Monitoring 

EA guidance (EA, 2016b), provides that unless your risk assessment shows it isn’t necessary; if waste 

is deposited more the 2 m below the surrounding ground level, then ground gas monitoring is 

required at a density of at least two boreholes per hectare, with a minimum of four boreholes per 

site.  Boreholes must extend to the full depth of the waste. 

The recovered wastes will be placed to a maximum depth of 4 m below ground level, to be 

determined by the existing moisture content of the material and the earthworks design.  It is 

acknowledged that the inorganic nature of the CKD means it does not present any gas generating 

potential.  The combined in-situ material and CKD waste represents a reduced gas generating 

potential than existing. 

A programme of ground gas monitoring is proposed by the Developer following construction of the 

Formation Layer, in order to assess the residual gas risk to overlying properties.  This programme is 

outlined in the Remedial Strategy (CampbellReith, 2017b) (see Appendix C of ERA ESI report 

reference 66444R5).  Should residual ground gas be higher than anticipated, additional ground gas 

protection measure will be incorporated to the building design.  However, this risk is considered 

beyond the scope of this application and is not considered further. 

Ground gas risk to adjacent receptors has been assessed as being of low risk (see accompanying 

ERA, ESI report reference 66444R5), and consequently, no perimeter ground gas monitoring 

infrastructure is proposed. 

4.3 Noise 

Condition 33 of planning permission DC/15/2813 requires submission of noise mitigation in the form 

of a CEMP.  Noise monitoring is carried out under the requirements of this CEMP.  It is considered 

that the risk due to noise is controlled by planning. 

The risk of noise pollution from the proposals is considered to be low (see ERA ESI report reference 

66444R5).  As such, no noise monitoring is proposed. 

4.4 Fugitive Emissions Monitoring 

4.4.1 Dust 

Condition 33 of planning permission DC/15/2813 requires the submission of dust mitigation 

techniques to be employed and a scheme for the monitoring of dust emissions are the boundary, is 

submitted in the form of a Construction Environmental Management Plan (CEMP).  It is considered 

that the risk of pollution from dust is controlled by planning. 
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The risk of pollution as a result of dust from the Site is considered to be appropriately mitigated (see 

ERA report reference 66444R5).  As such, no dust monitoring is proposed. 

CKD will be carefully managed to prevent dust emissions during delivery and transfer, see Method 

Statement DE – MS – 01/2018 in Operating techniques document (ESI report reference 66444R6). 

4.4.2 Odour 

Odour is not considered to present a risk at the Site (see ERA report reference 66444R5).  No odour 

monitoring is proposed. 

4.5 Post Closure Controls (Aftercare) 

The Site does not comprise a landfill or a Category A mining waste facility.  As such closure details 

are not required. 

Once the site has been restored to the agreed contours, a final topographical survey will be 

undertaken and a permit surrender application will be prepared.  No settlement is expected as the 

material will have been placed in accordance with Manual Contract of Documents for Highway 

Works, Volume 1, Specification for Highways Works, Series 600 – Earthworks. 

4.6 Site Condition Report 

As the Site involves the permanent deposit of waste to land, EA site condition report guidance 

(EA, 2013b) states that a site condition report is not required. 
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From: Watts, Anthony
To: Kate Brady
Subject: Kilnwood Vale - Proposed DfR activity
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Dear Kate,
 
Further to my email dated the 12th of December 2017 we have come to a decision regarding the
proposed recovery activity. Please note that this advice is based on the information supplied to us at
the pre-application stage and does not mean that additional information will not be asked for when an
application is received. In summary the proposed activity could be authorised under a site based
bespoke permit, providing that the treatment and deposit for recovery activity are clearly defined and
justified, that all risks have been identified and appropriate controls and mitigation measures put in
place. Please see further explanation below.
 
 
The application of waste cement kiln dust (CKD) in this instance is being used to treat soils to
improve their performance and to allow the creation of a construction platform that meets agreed
engineering specifications. The proposed activity should be described as a R5 activity, i.e. recycling
or reclamation of other inorganic materials, in relation to the use of the waste CKD. The treatment of
the in-situ soils would not require a waste authorisation if being undertaken using a non-waste
material to improve geotechnical properties (CL:AIRE DoWCoP Appendix 8 Q6.).  In this instance as
a waste material is being used the activity can be considered for its suitability under either a mobile or
site based permit. The site based Standard Rules permit SR2015 No39 authorises R5 activities,
however the introductory text notes the following:

 
o   If you need to deploy mobile plant under a mobile plant permit at a site that is subject

to a site based permit to enable you to complete the recovery activity, there will be
inconsistencies between the requirements of the two permits. In this situation the
requirements of the site based permit prevail. Therefore you must be able to deliver
the desired recovery activity through use of these standard rules alone, without
relying upon the subsequent use of a separate mobile plant permit. If you need to
use additional waste types or quantities to those allowed under these standard rules
then you should apply to do this under a bespoke permit.

 
We would consider in this instance that the application of waste CKD and the recovery of the resulting
material is both a waste treatment and a recovery activity, which would be authorised under an R5
activity. As the combined proposals require a site based permit and include waste streams that are
excluded from the standard rules permit SR2015No39 this would require a bespoke application for
Deposit for Recovery to be submitted to cover the proposed site based activities.

 
Any future application would require additional information to be considered as part of the
determination and I have highlighted some of the points that you may wish to consider. This is not an
exhaustive list and further information may be requested at the application stage.
 

-        You need to demonstrate that the work would go ahead with non-waste if waste were not
available. If you are relying on a statutory obligation under a Section 106 agreement please
confirm with references that the agreement covers all areas proposed to be included within
the treatment and recovery area.

 
-        You need to outline in detail the volume of soil that requires treating and evidence that there

is a clear benefit for undertaking the works. This will inform whether the minimum amount of
waste is being used and the proposal can be considered recovery. Where this is not possible
you must provide a robust methodology showing how mixing ratios will be assessed on site
and how the application of waste will be controlled to meet the agreed engineering standards

mailto:katebrady@esi-consulting.co.uk








whilst using the minimum amount of waste necessary.
 

-        You need to show what affect the application of waste CKD will have on the receiving subsoil
and the quality of that material prior to treatment which should be inert sub soil. This is to
ensure that resulting mixture will not pose a risk to groundwater and  surface waters.

 

-        With regards to the landfill which underlies the site a detailed hydrogeological risk
assessment should be submitted to support any application to address the potential risk of
the proposed activity to the underlying waste mass. This should include (but not limited to) in-
waste characterisation, hydrological risk assessment, proposals for gas and groundwater
quality monitoring wells and a details of ongoing monitoring to be undertaken on the site
boundary during the lifetime of the permit.   
 

-        You must include full details on how you will characterise the waste CKD brought to site. This
must include a description of each of the waste suppliers and sufficient information to satisfy
the Environment Agency that the material is non-hazardous. The waste acceptance criteria,
on site testing and waste management procedures must also be sufficient to deal with the
material brought to site and the risk to the surrounding environment.  
 

-        Where the waste CKD is hazardous Industrial emission directive thresholds will apply for the
site based permit and an appropriate application should be made.  

 
If you have any further questions please contact me to discuss. However please note that you have
exceeded the fifteen hours of pre-application advice available for a bespoke permit application.
Therefore any future engagement at this stage may be charged in accordance with Page 21 of the
Fees and Charging Document which can be found here.
 
Kind regards,
 
Anthony Watts
Waste Permitting Officer
Environment Agency | Horizon House, Deanery Road, Bristol, BS1 5AH

Anthony.watts@environment-agency.gov.uk
External: 020 847 45331
Internal: 45331 

We are currently reviewing how much we charge for our work. Please tell us your views about the
Environment Agency Charge proposals by taking part in our online consultation which is running until 12
January 2018. For a paper version of the consultation call 03708 506 506:

https://consult.environment-agency.gov.uk/engagement/environmentagency-charging-proposals-
fromapril2018/
 

 

cid:image006.png@01D2BDAA.CBEB2140

Help us to improve our service and complete our customer survey – click NPS Survey.
 

https://www.gov.uk/government/publications/environmental-permitting-ep-charges-scheme-april-2014-to-march-2015
mailto:Anthony.watts@environment-agency.gov.uk
https://consult.environment-agency.gov.uk/engagement/environmentagency-charging-proposals-fromapril2018/
https://consult.environment-agency.gov.uk/engagement/environmentagency-charging-proposals-fromapril2018/
https://twitter.com/envagency
https://www.facebook.com/environmentagency
http://www.youtube.co.uk/user/EnvironmentAgencyTV
https://www.flickr.com/photos/environment-agency
https://www.linkedin.com/company/environment-agency
https://www.gov.uk/environment-agency
http://www.smartsurvey.co.uk/s/NPScustomer/
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Kilnwood Vale:  Waste recovery plan 
This report has been prepared by ESI Ltd. (ESI) in its professional capacity as environmental 
specialists, with reasonable skill, care and diligence within the agreed scope and terms of contract 
and taking account of the manpower and resources devoted to it by agreement with its client, and 
is provided by ESI solely for the internal use of its client. 

The advice and opinions in this report should be read and relied on only in the context of the report 
as a whole, taking account of the terms of reference agreed with the client.  The findings are based 
on the information made available to ESI at the date of the report (and will have been assumed to 
be correct) and on current UK standards, codes, technology and practices as at that time.  They do 
not purport to include any manner of legal advice or opinion.  New information or changes in 
conditions and regulatory requirements may occur in future, which will change the conclusions 
presented here. 

This report is confidential to the client.  The client may submit the report to regulatory bodies, 
where appropriate.  Should the client wish to release this report to any other third party for that 
party’s reliance, ESI may, by prior written agreement, agree to such release, provided that it is 
acknowledged that ESI accepts no responsibility of any nature to any third party to whom this 
report or any part thereof is made known.  ESI accepts no responsibility for any loss or damage 
incurred as a result, and the third party does not acquire any rights whatsoever, contractual or 
otherwise, against ESI except as expressly agreed with ESI in writing.  
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1 Introduction 
1.1 Background 

ESI Limited (ESI) has been instructed by Dunton Environmental Limited (Dunton Environmental) to 
produce a Waste Recovery Plan (WRP) to permit the use of recovered Cement Kiln Dust (CKD) 
waste, for soil moisture conditioning purposes, in the construction of the development platform 
within Phases 2 and 3 of Kilnwood Vale, west of Crawley, West Sussex. 

Dunton Environmental has been instructed by Crest Strategic Projects (the Developer) to construct 
the development platform at Kilnwood Vale and is currently conditioning in-situ soils using lime in 
order to manage the moisture content.  Dunton Environmental is seeking to use CKD as an 
alternative to lime.  CKD is a waste product from the manufacture of cement and, as such, Dunton 
Environmental will require an Environmental Permit in order to mix CKD into in-situ soils.  This WRP 
seeks to demonstrate that the proposed use of CKD may be considered as a waste recovery activity, 
thereby using suitable waste material in direct substitution for the existing non-waste alternative. 

1.2 Planning Status 

The Kilnwood Vale development is a major strategic development in the south-east of England 
including c.2,500 dwellings, schools, transport infrastructure, amenity facilities, and employment 
development. 

The development has been the subject of three separate consents issued by Horsham District 
Council.  Table 1.1 provides a summary of the planning permission history. 

Copies of the planning consents are presented in Appendices A to C. 

It should be noted that permissions DC/10/1612 and DC/15/2813 are the same except for variations 
to Conditions 3, 4, 7, 8, 9 and 10 in DC/15/2813. 

Table 1.1 Planning permission summary 

Reference no. Date Comment 

DC/10/1612 17 October 2011 

Part A:  Outline approval for development of 
approximately 2,500 dwellings, new access from 
A426, secondary access to A246, neighbourhood 
centre, pumping station, land for primary school 
and nursery, land for employment, new rail station, 
energy centre and amenity space. 
Part B:  Engineering operational associated with 
landfill remediation and associated infrastructure 
including pumping station. 

DC/13/1437 14 February 2014 
Engineering operations associated with landfill 
remediation and associated infrastructure including 
pumping station. 

DC/15/2813 28 April 2016 
Variation of Conditions 3,4,7,8,9,10 of DC/10/1612. 
This permission supersedes DC/10/1612 Part B and 
appears to also supersede DC/13/1437 
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2 Site setting 
2.1 Site Location 

The Kilnwood Vale development is situated off the A264 (Crawley Road), approximately 2km west 
of Crawley, West Sussex.  The entire development area covers approximately 140ha.  The areas 
which are the subject of this WRP comprise Phases 2 and 3 (the Site), covering approximately 60ha, 
(Figure 2.1). 

Figure 2.1 Site location 

 
Table 2.1 Site setting 

Site address Kilnwood Vale, Crawley, West Sussex 

NGR TQ 23754 35161 

Area Approximately 60ha 

Topography Site topography gently rises from approximately 78mAOD in the west   
and east to 85mAOD in the centre of the Site.  In the southern-most 
section of the Site, levels rise from approximately 82mAOD in the west 
and east rising to 90mAOD in the centre. 

Surrounding land 
use 

North The Horsham-Crawley Arun Valley rail link, Future 
development (Phases 4 and 5 currently agricultural 
fields), woodland and residential estates. 

South A264 Crawley Road, Burns Way industrial estate, 
woodland. 

West Phase 1 residential development, Hopper’s Brook 
(flowing south to north), then agricultural fields 

East Residential estates, Spruce Hill Brook (flowing south to 
north), recreational playing field, Bewbush School. 
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2.2 Historical Development 

The Site (Phases 2 and 3) previously formed an inert landfill, referred to as ‘Land off Horsham 
Road’ by Environment Agency (EA) (2017).  EA (2017) indicates that the landfill accepted waste 
between December 1976 and January 1989 with waste deposited limited to inert materials.  The 
Site has been subject to extensive investigation and assessment which has been reported by other 
parties (SLR, 2010). 

2.3 Current Development 

The Kilnwood Vale development site has been sub-divided into a number of phases which are shown 
on Figure 2.2.  It is understood that Phase 1, located in the south west of the development area, 
has been completed.  Phases 2 and 3 (the Site) are currently undergoing preliminary development, 
including soil conditioning using lime and Phases 4 and 5 are yet to be designed. 

This WRP relates to the groundworks required to prepare the development platform suitable for 
construction, for Phases 2 and 3 (the Site) which comprises the area of historical inert landfill. 

Figure 2.2 Kilnwood Vale phasing 

 
 

2.4 Geo-environmental Setting 

In conjunction with this WRP, ESI has also been instructed by Dunton Environmental to undertake 
a Hydrogeological Risk Assessment (HRA) for the Site (ESI, 2017).  The HRA presents further 
information relating to the Site geo-environmental setting and Conceptual Site Model with respect 
to the proposed use of CKD.  A brief summary of the geo-environmental setting is provided in this 
section. 
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2.4.1 Geology 

The bedrock geology is Mudstone of the Weald Clay Formation.  Superficial geology is largely absent, 
though there are isolated deposits of Sand and Gravel (River Terrace Deposits – Quaternary Period) 
with Alluvium (Clay, Silt, Sand and Gravel) from the Quaternary Period found in the environs of the 
Bewbush Brook. 

Made Ground is evident across approximately 70% of the Site related to the former inert landfill.  
The thickness of the Made Ground is reported to be highly variable (between 0.35m and 12.0m) 
(SLR, 2010). 

2.4.2 Hydrogeology 

The Site is underlain by Weald Clay which is classified by the EA as a non-aquifer, with a narrow 
exposure of the Horsham Stone Member (Secondary A Aquifer) outcropping at the northern 
boundary of the Site. 

2.4.3 Hydrology 

Bewbush Brook begins midway through the northern extents of the Site, flowing eastwards and 
feeding into Ilfield Mill Pond.  Spruce Hill Brook runs south to north along the Site’s eastern boundary 
and feeds into Bewbush Brook.  These water features subsequently discharge to the River Mole. 
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3 Demonstrating recovery 
The application of CKD as a substitute for lime is considered to be a waste recovery activity rather 
than a waste disposal activity as the primary reason for the work is to achieve a clear benefit, which 
the Developer has an obligation to undertake. 

3.1 Environment Agency recovery guidance 

The EA recovery guidance (Environment Agency, 2016) provides a series of ‘tests’ which ESI 
considers make recovery possible for the development works at the Site.  This guidance replaces 
former EA waste recovery guidance (Environment Agency, 2010) which was withdrawn following 
the 2015 ‘Methley’ Court of Appeal Judgement (Tarmac, 2015). 

In order to apply for a waste recovery permit, a WRP must be prepared for, and approved by the 
EA.  The guidance states that in order to demonstrate recovery: 

‘You must send a waste recovery plan when you’re applying for either a standard 
or bespoke waste recovery permit.  The Environment Agency will assess your plan 
to check your operation is a waste recovery activity. 

Your plan must show that if you couldn’t use a waste material you would do work 
to get the same outcome using non-waste materials.  You must include evidence 
of this in your plan. 

You could provide evidence that you’re obliged to carry out the work: 

• This could be because a regulator has imposed a requirement on you. For 
example, you operate a quarry and are required by planning conditions to 
restore it according to an approved plan. 

• This isn’t the same as a planning permission, which allows you to do certain 
work without setting obligations.’ 

The above extract from the guidance outlines the requirements to demonstrate that there is an 
obligation to carry out the work.  This is the means by which waste recovery will be demonstrated 
in this WRP. 

3.2 Statutory Obligations 

Planning consent DC/15/2813 (Appendix C) contains a number of Conditions which expressly require 
Site-improvement works to be carried out. A number of reports have been commissioned to 
discharge these specific Conditions as summarised in Table 3.1. 

Table 3.1 Relevant conditions in permission DC/15/2813 

Condition No Comment Corresponding report 

Part A, 
Condition 27 
(Reserved 
Matters – 
Surface Water 
Drainage 
Strategy) 

The Reserved Matters include a Surface 
Water Drainage Strategy which needs to 
include: 

• Consideration of pollution 
prevention measures to protect 
watercourses and groundwater; 
and 

• Confirmation that there will be 
no discharge to ground in areas 
affected by contamination. 

Kilnwood Vale Site Wide Drainage 
Strategy Report Rev D5.  CampbellReith 
report for Crest Nicolson Operations 
(December 2016) 
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Condition No Comment Corresponding report 

 
Condition 27 will need to cover potential 
impacts of Site construction works on the 
local surface water drainage, including 
prevention of contamination of surface 
water or ground water form runoff from 
stabilised soils. 

Part A, 
Condition 28 
(Contaminated 
land 
remediation 
strategy and 
verification 
reporting) 

No development of any phase (excluding 
Phase 1) shall begin until a scheme to 
deal with the risks associated with 
contamination of the site shall be 
submitted and approved by the LPA.  
The scheme will include: 

1. Preliminary risk assessment; 
2. Site investigation; 
3. Detailed risk assessment and 

remediation strategy; and 
4. Verification plan for the 

remediation strategy. 

Kilnwood Vale Phase 2.3 Environmental 
Review and Remedial Strategy.  
CampbellReith report for Crest Strategic 
Projects (July 2016) 
 
Kilnwood Vale Phase 2.4 Environmental 
Review and Remedial Strategy.  
CampbellReith report for Crest Strategic 
Projects (June 2017) 
 
Kilnwood Vale Phase 2.5 Environmental 
Review and Remedial Strategy.  
CampbellReith report for Crest Strategic 
Projects (July 2017) 

Part A, 
Condition 29 
(Verification 
report approval 
by the LPA) 

No occupation of dwellings until a 
verification report demonstrating 
completion of the remediation work has 
been approved by the LPA. 

 

Part B, 
Condition 49 
(The 
development 
works will be 
carried out in 
accordance 
with a CEMP 
(Construction 
Environmental 
Management 
Plan) approved 
by letter dated 
03/10/12) 

The CEMP should include how the 
construction will comply with the 
sustainable use of soils in construction 
on Site. Permission DC/15/2813 does 
make any specific reference to soil 
moisture conditioning but the CEMP 
(Condition 49) should address the use of 
soils in construction on site, including 
their stabilization using additives (eg lime 
or CKD). 

Kilnwood Vale Construction 
Environmental Management Plan.  
CampbellReith report for Crest Nicolson 
Operations (December 2016) 

 

3.2.1 Reports addressing Conditions 

3.2.1.1 Drainage strategy 

CampbellReith (2016a) provides a drainage strategy (foul and surface water) for Phase 2 and 3, 
noting that: design is complete for Phase 1 (construction also completed); and design for Phases 4 
and 5 is yet to be completed. 

The report notes that: 

• Phase 2.1 Road sewers will be constructed on land that was used as landfill.  To minimise the 
risks of pipe joints opening up and having back falls on sewers due to differential settlements 
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within the former landfill area, the ground under the Phase 2.1 Road will first be improved as 
detailed in the CampbellReith’s “Phase 2.1 ‘Blue Area’ Earthworks Specification, 2015”. 

• The Spine Road sewers will be constructed on natural clay and no ‘special ground improvements’ 
or modification to the bedding will be necessary. 

3.2.1.2 Remediation strategies 

Remediation strategies listed in Table 3.1 (CampbellReith 2016b, 2017a and 2017b) provide review 
of historical investigation reports for Phases 2 and 3 with particular focus on sub-Phases 2.3, 2.4 
and 2.5.  The reports include notes that: 

• Supplemental investigation for Phases 2.3, 2.4 and 2.5 was undertaken in order to inform the 
geotechnical design and the remedial strategy. 

• Revised remedial strategy is outlined and separately detailed in a CampbellReith Earthworks 
Specification 2 issued for construction. 

• Phases 2.3, 2.4 and 2.5 are being re-engineered such that a proportion of Made Ground (landfill 
material) is being excavated across the site, where present, and replaced in a controlled manner 
(based on either the Specification for Highways Work or other CampbellReith Earthworks 
Specifications).  The excavated materials will be sorted prior to reuse as engineered fill, where 
larger pieces of organic material will be removed by hand. 

• Analytical results do not indicate any significant soil contamination and therefore formal soil 
remediation is not needed. 

• Although elevated leachate concentrations have been detected during historical investigations, 
the risk to surface water receptors from the works is low and specific remedial works in this 
regard are not required. 

• Ground gas conditions are also presented. 
• A Materials Management Plan (MMP) will be required to demonstrate that soil is re-used in 

accordance with waste guidance. 
3.2.1.3 Construction environmental management plan 

The Construction Environmental Management Plan (CEMP) produced for the Site (CampbellReith 
2016c) details: 

• Introduction refers to Condition 49 of permission DC/15/2831 (and Conditions 33 and 77). 
• CEMP sets out details for the construction environmental management of each part of the 

development as described in the planning application, including Phase 1 of the residential 
development and subsequent phases, for which the principles will be developed into respective 
detailed plans prior to the commencement of each phase for approval by the LPA. 

• Paragraphs 5.2 and 9.6 reference a Site Waste Management Plan (SWMP) 4 approved by planning 
consent DC/10/1612. 

3.2.1.4 Earthworks specification 

CampbellReith has prepared Earthworks Specification documents for Phase 2.3 (Campbell Reith, 
2016d) and Phases 2.4 to 2.6 (CampbellReith, 2017c).  These documents contain the site-specific 
methods to be employed for the earthworks in each stage and reference the use of lime/CKD should 
for soil moisture conditioning purposes. 

Both Earthworks Specification documents (CampbellReith 2016d and 2017c) are provided in 
Appendices D and E respectively. 

3.3 Section 106 Agreements 

A S106 agreement is a legal and enforceable agreement between a developer and a local planning 
authority.  These are also known as planning obligations under the Town and Country Planning Act 
(1990). 
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The 2016 planning consent (DC/15/2813) is subject to specific agreements under Section 106 (S106) 
of the Town and Country Planning Act (1990) (Table 3.2). Copies of these S106 agreements, 
including executed plans, are provided in Appendix F. These agreements place a clear obligation on 
the developer to complete the development. 

Table 3.2 sets out and summarises the S106 Agreements and the specific obligations therein. 

Table 3.2 Section 106 agreements 

Reference/Date Comment 

28 April 2016: Relating to 
land to the west of Bewbush 
(also known as Kilnwood 
Vale) in the District of 
Horsham West Sussex 

Parties include: Crest Nicholson Operations Ltd (CNO); Homes and 
Communities Agency (HCA); and Horsham District Council (HDC). 
Agreement notes: 

• Para 1.8: in July 2009, HDC adopted local development 
framework which allocates the Site for strategic housing and 
associated development, subject to the requirements to satisfy 
certain planning obligations arising out of the development. 

• Para 1.10: details general contributions and land transfers to 
provide public facilities to benefit the public. 

• Section 2: Refers specifically to planning applications. 
• Section 2: Includes executed plans agreed by all parties which 

include phasing plans. 
• Includes a series of schedules detailing requirements for: Open 

Spaces; SUDS; Community Building; Affordable Housing; 
Employment Land; Retail Land. 

28 April 2016: Relating to 
phased development the 
west of Bewbush (also 
known as Kilnwood Vale) 

Parties include: CNO; HCA; and West Sussex County Council (WSCC). 
Agreement notes: 

• Also notes that site forms part of the local development 
framework. 

• Includes executed plans agreed by all parties which include 
phasing and master plans. 

• Agreement focuses on: Transport/Highways; Community 
buildings; Education buildings. 

9 June 2016: Relating to 
land at Kilnwood Vale in the 
District of Horsham, West 
Sussex 

Parties include: CNO; HCA; and HDC. Agreement focuses specifically on 
affordable housing provision. 

 
The S106 Agreements provide a legal obligation to deliver the development to the required standard.  
In order to meet the required standard, the existing material must comply with strict moisture 
content criteria defined by the Earthworks Specifications, as discussed in Section 3.2.1.4 and 
presented in Appendices D and E. 

3.4 The Recovery Test 

ESI considers that, consistent with the EA recovery guidance (Environment Agency, 2016), it can be 
clearly demonstrated that there is an obligation to provide the housing and community 
buildings/spaces as required by the three extant S106 Agreements. 

Development of the Site to an appropriate standard requires that existing Made Ground on Site will 
require conditioning to control its moisture content. 

The Site is to be developed in phases according to a programme in order that the development may 
be delivered in a timely manner.  Year round working will be required and as such, waiting times 
due to natural drying of materials is not feasible. 
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Based on the scale of the development and strict timescales to deliver each phase, the only 
reasonable method by which the obligations may be met is through the application of lime or CKD. 

Should the developer not be permitted to use CKD in the development, lime would be imported 
instead to ensure timely delivery of the suitably engineered development platform. 

The application of lime to soils is an industry standard method of reducing moisture content (BLA, 
2017).  With consideration for both the scale of the project and sensitivity of the Site, the use of 
CKD instead of lime would free up lime for use in applications were use of a non-waste material is 
more important whilst reusing material (CKD) which may otherwise be disposed of by landfill. 

ESI considers that this WRP demonstrates that even if waste were not available, the Operator (in 
this case the Developer) would remain obliged to carry out the moisture content conditioning work 
through the application of lime, as currently occurring.  Therefore, the ‘substitution test’ can be 
demonstrated. 

3.5 Additional Information - Specific Obligations 

Environment Agency guidance (2016) also requires that in the case of a specific obligation(s) to 
carry out the work, the WRP must also include: 

• evidence of the obligation; 
• plans and cross sections that show your proposal matches the obligation on you; and 
• evidence that the waste is suitable for the intended purpose. 
This section provides the information in response to these ‘specific obligation’ questions. 

It is noted that Environment Agency (2016) also requires that: 

‘You must include certain information in your waste recovery plan unless the Environment Agency 
agrees that you have specific obligations to carry out the work’. 

3.5.1 Evidence of the obligation 

It is considered that evidence of the obligation has been fully addressed in preceding Sections, with 
associated evidence Appended to this WRP.  

3.5.2 Waste quantities, plans and cross sections 

Given the nature of the waste recovery operation, in that the volume of waste to be used is not 
possible to define and may vary between areas, it is considered that plans and cross sections for the 
restoration of the Site are not required in this instance. 

The contours and engineering parameters to achieve will be carefully controlled by extant planning 
permissions DC/10/1612, DC/13/1437 and DC/15/2813. 

As the scheme will only be completed in accordance with the planning consents and S106 
agreements, the scheme defined in this WRP matches the obligation which has been placed on the 
Developer. 

Laboratory testing has been undertaken on samples of in-situ soils and soils mixed with varying 
percentage additions of CKD to assess the quantity of CKD required to achieve an optimal target 
moisture content of 20%. 

A series of laboratory testing certificates are provided in Appendix G. A summary of required CKD 
application rates, based on differing soil moisture content, is presented in Table 3.3. 

 

 

 

 



 Kilnwood Vale:  Waste recovery plan Page 10 
 

Report Reference: 66444R2 
Report Status: Final Report 

Table 3.3 CKD application rate table 

Starting moisture content (%) % CKD required 
26 6 

25 6 

24 5 

23 4 

22 3 

21 2 
 
As the starting moisture content of the material may vary it is not possible to accurately estimate 
the volume of material required to complete the project. Dunton Environmental has however advised 
ESI that based on current application rates of lime, an application of approximately 900 tonnes of 
CKD per month (10,800 tonnes per annum) may be anticipated. 

As the volume of CKD applied to the existing material directly affects the moisture content, and the 
moisture content is dictated by the engineering specification (Section 3), it is clear that only the 
minimum volume of CKD will be used to achieve the requirements of the engineering specification. 

3.5.3 Waste suitability 

The wastes to be used in the recovery operation are a direct replacement of lime, employed for its 
moisture conditioning properties. 

Full details of waste acceptance and treatment procedures and operator competence will be supplied 
as part of the Environmental Permit application submission. 

It should also be noted that the application for CKD waste to land has been previously accepted by 
the Environment Agency under the provisions of Standard Rules Permit SR2010No5. 

3.5.3.1 Risks to controlled waters 

A Hydrological Risk Assessment (HRA) has been completed by (ESI, 2017) and concludes that the 
CKD does not present and unacceptable risk to the environment. A copy of the HRA is presented in 
Appendix H. 

3.5.3.2 Waste classification 

With respect to waste classification (Hazardous or Non-Hazardous) Dunton Environmental has 
commissioned a series of assessments which are presented in Appendix I which includes the 
following: 

• Laboratory test certificate (QTS Environmental Ltd) dated 25 May 2017 which provides 
chemical analysis of CKD samples; 

• HazWasteOnline Waste Classification Report completed by Dunton Environmental. This 
report defined the CKD samples as being classified as ‘potentially hazardous waste’ based on 
high pH values; and 

• In-vitro skin corrosion testing commissioned by Dunton Environmental undertaken by Envigo 
(2017) which concluded that CKD samples were assessed to be non-corrosive to skin. 

Based on the assessments detailed above, and the non-corrosive nature of sampled CKD (Enviro, 
2017), it is concluded that that CKD should be considered to be non-hazardous waste and therefore 
suitable for application as a recovery activity for the purpose and indicated low (<6%) application 
rates described in this WRP. 
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4 Conclusions 
It is ESI’s opinion that based on the requirements of Environment Agency guidance (2016), the 
extant planning for Kilnwood Vale, the S106 Agreements and Earthworks Specifications provide that 
there is an obligation for soil moisture conditioning at the Site.  This is currently being undertaken 
using lime and the use of CKD will act as a direct substitute for lime, preserving this resource, whilst 
meeting the requirements of the Engineering Specification. 

The quantity of waste to be used will be limited to the minimum required, to achieve the required 
moisture content of in-Situ soils. 

The HRA (ESI, 2017) concludes that the use of CKD in the proposed waste recovery operation would 
not pose an unacceptable risk to the environment. 

The use of CKD to control the moisture content of the soil, rather than spread and dry techniques, 
will ensure the development can be progressed year-round, with the final development delivered in 
a timely manner as required by the programme and planning permission. 

The use of waste as a replacement for non-waste materials will conserve resources as well as reusing 
material which may otherwise be disposed of by landfill.  This accords with the Environment Agency’s 
‘substitution test’ and the Waste Framework Directive’s (WFD, 2015) waste hierarchy principle which 
prioritises the recovery of wastes over disposal. 

The development of the Site will provide significant long-term benefits, ensuring that the delivery of 
this strategically important new development is realised in Crawley, which aligns with national 
Government policy for housing provision, urban regeneration and brownfield redevelopment. 

It is in the interest of all stakeholders that the works are undertaken to the highest standard and to 
the satisfaction of both the Environment Agency and relevant local authorities.  These high standards 
are also necessary to ensure the long term commercial viability of the scheme for the Developer and 
the provision of this extensive development. 
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Appendix A 
Planning decision notice DC/10/1612 (17 October 2011) 
  



Horsham 
District 
Council 

serving our towns and villages 

Mr Jonathan Steele 

Park North, North Street, Horsham, 
West Sussex, RH121RL 
Tel: (01403) 215100 Fax: (01403) 215198 
(Calls may be recorded) 

website: www.horsham.gov.uk 
e-mail: planning@horsham.gov.uk 

Savills Planning and Regeneration 
Brunswick House 
Brunswick Place 
Southampton 
Hampshire 
S0152AP 

Application Number: DC/10/1612 

TOWN AND COUNTRY PLANNING ACT, 1990 
TOWN AND COUNTRY PLANNING (GENERAL DEVELOPMENT PROCEDURE) ORDER 1995 

On behalf of: Crest Strategic Projects Ltd 

In pursuance of their powers under the above-mentioned Act and Order, the Council hereby notify 
you that they PERMIT the following development, that is to say: 

Outline approval for the development of approximately 2500 dwellings, new access from 
A264 and a secondary access from A264, neighbourhood centre, comprising retail, 
community building with library facility, public house, primary care centre and care home, 
main pumping station, land for primary school and nursery, land for employment uses, new 
rail station, energy centre and associated amenity space. Full planning permission for 
engineering operations associated with landfill remediation and associated infrastructure 
including pumping station. Full permission for the development of Phase 1 of 291 
dwellings, internal roads, garages, driveways, 672 parking spaces, pathways, sub-station, 
floor attenuation ponds and associated amenity space. Full permission for the 
construction of a 3 to 6 metre high (above ground level) noise attenuation landform for 
approximately 700 metres, associated landscaping, pedestrian/cycleway and service 
provision (land known as Kilnwood Vale) 

Holmbush Farm Landfill Site Crawley Road Faygate West Sussex 

to be carried out in accordance with Application No. DC/10/1612 (as modified by the under
mentioned conditions, if any) submitted to the Council on 30/07/2010 and subject to compliance 
with the plans/documents and conditions specified hereunder. 

----ROD BROWN 
HEAD OF PLANNING 
AND ENVIRONMENTAL SERVICES Date: 17/10/2011 

Part A: Outline approval for the development of approximately 2500 dwellings, new access 
from A264 and a secondary access from A264, neighbourhood centre, comprising 
retail, community building with library facility, public house, primary care centre 
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and care home, main pumping station, land for primary school and nursery, land 
for employment uses, new rail station, energy centre and associated amenity 
space. 

1 Applications for the approval of reserved matters shall be made to the Local Planning 
Authority before the expiration of 12 years from the date of this permission. 

Reason: To comply with Section 92 of the Town and Country Planning Act 1990. 

2 The development hereby permitted shall begin either before the expiration of five years 
from the date of this permission or before the expiration of two years from the date of the 
approval of the last of the reserved matters to be approved, which ever is the later. 

Reason: To comply with Section 92 of the Town and Country Planning Act 1990. 

3 The submission of reserved matters applications pursuant to this outline application shall 
demonstrate substantial compliance with the following parameter plans submitted as part 
of the Outline application to fix the development principles:-

Land Use Plan Fig 15.1 
Density Plan Fig 15.2 
Buildings Height Plan Fig 16.1 
Pedestrian & Cycle Movement Plan Fig 17.1 
Vehicular Movement Plan Fig 17.3 
Landscape and Open Space Plan Fig 18.1 

Reason: To enable the Local Planning Authority to control the development in detail and to 
ensure compliance with the Land West of Bewbush Joint Area Action Plan throughout the 
phased development of the applications site. 

4 The phasing of the development hereby permitted shall be in substantial accordance with 
the phasing and order shown in Figure 24.1 of the submitted Design and Access Statement 
unless otherwise agreed in writing by the Local Planning Authority. 

Reason: To ensure the delivery of the development and the associated infrastructure as 
required by the Land West of Bewbush Joint Area Action Plan. 

5 Approval of the details of the layout of the development, the scale of each building, the 
appearance of each building, access to and within the site and the landscaping of the 
development (hereinafter called "the reserved matters") shall be obtained from the Local 
Planning Authority in writing before the relevant phase or part phase of the development is 
commenced, other than the Phase 1 and remediation soil testing site clearance and 
earthworks approved as part of this application. The development shall be carried out in 
accordance with the approved details. 

Reason: To enable the Local Planning Authority to control the development in detail and to 
comply with Section 92 of the Town and Country Planning Act 1990. 

6 Plans and particulars submitted pursuant to condition 5, (except where already provided in 
connection with Phase 1 ), above shall include the following details: 

i) any proposed access road(s) including details of horizontal and vertical alignment; 
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ii) the layout, specification and construction programme for (1) any internal roads not 
covered by (i) above, (2) footpaths, (3) parking and turning areas (including visibility 
splays) (4) cycle parking areas and (5) cycle storage facilities; 

iii) The reserved matters application for landscaping referred to in condition (5) above shall 
include the following information: 

Location of existing trees, hedges, shrubs and other vegetation. 
The layout, character, structure and types of the proposed planting, together with an 
indicative schedule of planting species. 
The layout and character of the proposed hardsurfacing areas together with an 
indicative schedule of materials 
Details of any earthworks proposed, contours to be formed and representative 
cross/long-sections and 

iii) Location of lighting for roads, footpaths and other areas. 

The reserved matters for landscaping details shall show integration with the other reserved 
matters. 

Reason: To enable the Local Planning Authority to control the development in detail and to 
comply with Section 92 of the Town and Country Planning Act 1990 

7 Notwithstanding the details as set out in the submitted Design and Access Statement dated 
July 2010 and the Design and Access Statement Supplementary Information dated 
February 2011, a Design Brief for the Neighbourhood Centre, Station Square and Brook 
Crossing areas as shown in Figure 18.15 of the Design and Access Statement shall be 
submitted to and approved in writing by the Local Planning Authority prior to the 
commencement of Phase 3, other than remediation soil testing site clearance and 
earthworks approved as part of this application. 

The detailed design principles within the Design Brief shall include: 
Constraints 
Topography 
Land use 
Massing and building heights 
Access and circulation 
Parking 
Public realm 
Layout 
Appearance 
Phasing 
A 3 dimensional spatial masterplan 
Architectural, landscape and sustainable construction guidelines 

The reserved matters applications pursuant to this permission shall demonstrate 
compliance with the Design Brief and shall reflect the visions of the submitted Design and 
Access Statement (including the Supplementary information dated February 2011) and 
Landscape Strategy for the development. The development shall be carried out in 
accordance with the approved Design Brief. 
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Reason: To enable the Local Planning Authority to control the development in detail and to 
ensure compliance with the Land West of Bewbush Joint Area Action Plan throughout the 
phased development of the applications site. 

8 Each phase or part phase of the development (excluding phase 1) shall be accompanied 
by a statement of conformity with evidence to demonstrate that the design of the 
development is in substantial accordance with the vision/design principles/details of the 
Design and Access Statement (including the Supplementary information dated February 
2011 ); the Kilnwood Vale Open Space Strategy dated July 2010, the Strategic Design 
Code and the Design Brief approved by condition 7. 

Reason: To ensure the delivery of a high quality development as required by the Land 
West of Bewbush Joint Area Action Plan. 

9 Plans showing the structure and layout for each of the key open spaces within the 
development) which are identified on plan No.0404.00027.16.GA.210 Revision D 
(excluding open space within phase 1) shall be submitted concurrently with the reserved 
matters for each phase or part phase in which the open spaces are located and approved 
in writing by the Local Planning Authority. 

Reason: To ensure the delivery of a high quality development as required by the Land 
West of Bewbush Joint Area Action Plan. 

1 0 For each phase or part phase of the development the key open spaces as identified on 
plan No.0404.00027.16.GA.210 Revision D (excluding open space within phase 1) shall be 
laid out in accordance with the structure and layout approved by condition 9, and the 
structure, layout, facilities and equipment shall be provided in accordance with a timetable 
which shall be submitted to and approved in writing by the local planning authority prior to 
the commencement of the relevant phase or part phase, other than remediation soil testing 
site clearance and earthworks and any related operations approved as part of this 
application. The development shall be carried out in accordance with the approved details 
and timetable. 

Reason: To ensure the delivery of a high quality development as required by the Land 
West of Bewbush Joint Area Action Plan. 

11 A scoping document in the form of an overarching long term Landscape Management and 
Maintenance Plan for the whole development site shall be submitted to the local planning 
authority within 6 months of the commencement of the development. The plan shall be 
approved in writing by the Local Planning Authority. 

The plan shall include: 

Aims and Objectives 
A description of hard and soft landscape features, habitats and species 
An outline of the proposed key management and maintenance operations 
Information on the Quality Standards to be used 

The plan shall demonstrate full integration of landscape, ecological, arboricultural and 
woodland management considerations. 
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The areas and features that shall be covered by the management and maintenance plan 
shall include : 

i) Structural Landscaping and buffer strips 
ii) Highways, Highway verges, Footpaths and Cyclepaths, Street Furniture and Street 

lighting 
iii) Parking courts/ carparks, Amenity Areas around flats 
iv) Phase 1 Neighbourhood Park 
v) The Knoll Neighbourhood Park 
vi) Kilnwood Vale Neighbourhood Park 
vii) The Viewpoint Neighbourhood Park 
viii) Kilnwood Community Green 
ix) Gateway Village Green including the A264 buffer 
x) Western Greenway 
xi) Eastern Greenway 
xii) Central Greenway 
xiii) Bewbush Brook and general amenity greenspace 
xiv) Green corridors north of the railway 
xv) Pondtail shaw and Capon Grove woodlands 
xvi) Other incidental areas of open space 
xvii) Sustainable Urban Drainage Features 

Reason: To ensure the foundations for the future maintenance and management of the 
landscaping and open space to secure the delivery of a high quality landscape and 
development as required by the Land West of Bewbush Joint Area Action Plan. 

12 Prior to the occupation of any dwellings on each phase or part phase, a detailed 
management and maintenance plan, for areas of land within that phase or part phase, shall 
be submitted to and approved in writing by the Local Planning Authority clearly setting out 
future maintenance responsibilities for all areas of land within that phase or part phase. 
Each detailed management and maintenance plan shall be incorporated into, and 
demonstrate integration with the overarching Landscape Management and Maintenance 
Plan approved by condition 11 above, and shall include: 

Detailed Management and Maintenance Prescriptions/Operations 
Schedules of maintenance operations and their timing 
A plan showing parties responsible for the maintenance of different areas and their 
contact details. 

Each phase or part phase of the development shall thereafter be maintained in accordance 
with the approved Landscape Management and Maintenance plan, unless otherwise 
approved in writing by the Local Planning Authority. 

Reason: To ensure the foundations for the future maintenance and management of the 
landscaping and open space to secure the delivery of a high quality landscape and 
development as required by the Land West of Bewbush Joint Area Action Plan. 

13 Within 12 months of the commencement of development, unless otherwise agreed in 
writing by the Local Planning Authority, on the areas shown red and yellow on hybrid 
planning application component plan no.248 Revision F, a detailed management and 
maintenance plan for these areas shall be submitted to and approved in writing by the 
Local Planning Authority clearly setting out future maintenance responsibilities. The 
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detailed management and maintenance plan shall be incorporated into, and demonstrate 
integration with the overarching Landscape Management and Maintenance Plan approved 
by condition 11 above, and shall include: 

Detailed Management and Maintenance Prescriptions/Operations 
Schedules of maintenance operations and their timing 
A plan showing parties responsible for the maintenance of different areas and their 
contact details. 

The areas shown red and yellow on hybrid planning application component plan no.248 
Revision F Shall thereafter be maintained in accordance with the approved Landscape 
Management and Maintenance plan, unless otherwise approved in writing by the Local 
Planning Authority. 

Reason: To ensure the foundations for the future maintenance and management of the 
landscaping and open space to secure the delivery of a high quality landscape and 
development as required by the Land West of Bewbush Joint Area Action Plan. 

14 The detailed landscape scheme for a) the A2641andscape buffer b) the A264 highway 
access and c) the Phase 1 residential development shall be approved in writing by the 
local planning authority, in consultation with West Sussex County Council with regard to 
parts a) and b). The scheme shall be implemented in accordance with details and a 
timetable which shall be agreed in writing by the Local Planning Authority. The details and 
timetable shall be submitted to the Local Planning Authority within 6 months of the 
commencement of development. 
Please refer to informative 20. 

Reason: To ensure the delivery of a high quality development as required by the Land 
West of Bewbush Joint Area Action Plan. 

15 No development of any phase or part phase shall begin, or such other date or stage in 
development as may be agreed in writing with the LPA, other than remediation soil testing 
site clearance and earthworks approved as part of this application, until a scheme for the 
provision and management of a buffer zone of at least 5 metres other than at pinch points 
alongside the watercourses shall be submitted to and agreed in writing by the LPA. The 
buffer zone shall be clear of all buildings, structures, fences etc and hard standing, 
including formal footpaths and cycle paths. Thereafter the development shall be carried out 
in accordance with the approved scheme and any subsequent amendments shall be 
agreed in writing with the LPA. The scheme shall include: 

Implementation Plan 
plans showing the extent and layout of the buffer zone, identifying the exact location of 
pinch points within the buffer zones (and the justifications for these), the design, widths, 
surface types and distances from the edges of the paths to the top of the banks, of all 
footpaths and cycle paths adjacent to watercourse 
details of the planting scheme (for example, native species) 
details demonstrating how the buffer zone will be protected during development and 
managed/maintained over the longer term 

Reason: Development that encroaches on watercourses has a potentially severe impact 
on their ecological value. This is contrary to government policy in PPS1 -"Delivering 
Sustainable Development" PPS9 and to the UK Biodiversity Action Plan (UK BAP). Land 
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alongside watercourses is particularly valuable for wildlife and it is essential this is 
protected. Article 10 of the Habitats Directive also stresses the importance of natural 
networks of linked corridors to allow movement of species between suitable habitats, and 
promote the expansion of biodiversity. Such networks may also help wildlife adapt to 
climate change. 

This planning condition is necessary to ensure the development complies with the 
principles of PPS1, PPS9 and UK BAP. 

16 No development (or such other date or stage in development as may be agreed in writing 
with the LPA), excluding Phase 1 and remediation soil testing site clearance and 
earthworks approved as part of this application, shall take place until a scheme for the 
provision and management of compensatory habitat creation has been submitted to and 
agreed in writing by the LPA and implemented as approved. Thereafter the development 
shall be implemented in accordance with the approved scheme. 

Reason: Development that encroaches on watercourses and wetland has a potentially 
severe impact on its ecological value. PPS9 states that where proposed development 
would cause significant adverse impacts on biodiversity interests, which cannot be 
prevented or adequately mitigated against, appropriate compensatory measures should be 
sought. 

This planning condition is necessary to ensure the development complies with the 
principles of PPS9. 

17 No phase or part phase of the development shall commence until all existing 
trees/bushes/hedges to be retained within (and immediately adjacent to) that phase or part 
phase as approved pursuant to condition 5 above, have been protected by a fence erected 
in accordance with the guidance contained in BS 5837:2005 and maintained during the 
course of development within that phase or part phase. Within the areas so fenced off the 
existing ground level shall neither be raised nor lowered and no materials, temporary 
buildings, plant, machinery or surplus soil shall be placed or stored within such areas 
without the prior written approval of the local planning authority. If any trenches for services 
are required in the fenced off areas they shall be excavated and backfilled by hand and any 
tree root encountered with a diameter of 25mm or more shall be left unsevered. 

Reason: In order to adequate protection to existing trees and hedges prior to the 
development of the site in accordance with Policy DC9 of the Horsham District Local 
Development Framework, General Development Control Policies 2007. 

18 No trees, hedges or shrubs on the site, shall be wilfully damaged or uprooted, 
felled/removed, topped or lopped (without the previous written consent of the Local 
Planning Authority) until 5 years after completion of any phase or part phase of the 
development hereby permitted. Any trees, hedges or shrubs on the site, whether within the 
tree protective areas or not, which die or become damaged during the construction process 
shall be replaced with trees, hedging plants or shrubs of a type, size and in positions 
agreed by the Local Planning Authority. 

Reason: To ensure the retention and maintenance of trees and vegetation on the site 
unsuitable for permanent protection by Tree Preservation Order for a limited period in 
accordance with Policy DC9 of the Horsham District Local Development Framework, 
General Development Control Policies 2007. 
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19 Any plants which within a period of 5 years die, are removed, or become seriously 
damaged or diseased shall be replaced in the next planting season with others of similar 
size and species unless the Local Planning Authority gives written consent to any variation. 

Reason: To ensure the retention and maintenance of trees and vegetation on the site 
unsuitable for permanent protection by Tree Preservation Order for a limited period in 
accordance with Policy DC9 of the Horsham District Local Development Framework, 
General Development Control Policies 2007. 

20 No development or preparatory works within 15m of the Ancient Woodland in Pondtail 
Shaw shall begin until a methodology has been submitted to and approved in writing by the 
Local Planning Authority to support the detailed applications detailing how the ancient 
woodland will be protected during the construction of the CHP plant, western bridge 
crossing and any other development within 15m. The development shall be carried out in 
accordance with the approved details. 

Reason: To protect ancient woodland in accordance with HDC Policies CP1 and DC5, 
PPS 9 paragraphs 10, 12 and 14 and Section 40 of the Natural Environment and Rural 
Communities Act 2006. 

21 a) Within 6 months of the commencement of the development a scoping document in the 
form of an overarching long term Ecological Management Plan in respect of all the land 
within the red line as shown on the Masterplan (including the details submitted as part of 
phase 1) shall have been submitted to the local planning authority in writing. The 
Ecological Management Plan shall be based upon the mitigation and measures contained 
within Chapter 10 of the Environmental Statement dated July 2010. 

b) A detailed Ecological Management plan shall be submitted as part of each reserved 
matters application and approved in writing by the Local Planning Authority and shall be 
incorporated into, and demonstrate integration with, the overarching Ecological 
Management Plan together with demonstrating compliance with the ecological mitigation 
set out in Chapter 1 0 of the Environmental Statement. 

Each phase or part phase of the development shall thereafter be maintained in accordance 
with the approved overarching and detailed Ecological Management plan, unless otherwise 
approved in writing by the LPA. 

Reason: To accord with the Design and Access Statement and PPS 9 and the Natural 
Environment and Rural Communities Act 2006. 

22 No earthworks or recontouring associated with any phase or sub-phase shall begin until a 
scheme for the temporary drainage of that particular phase or sub-phase has been 
submitted to and approved in writing by the Local Planning Authority (LPA). The scheme 
shall subsequently be implemented in accordance with the approved details/timing 
embodied within the scheme and any subsequent amendments shall be agreed in writing 
with the LPA. 

The scheme shall also include: 
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demonstration that there will be no increase in the volume or rate of surface water 
runoff leaving the site for the duration of the earthworks and associated stabilisation 
period. 
measures to mitigate any increased risk of sediment entering the watercourses 

Reason: To prevent the increased risk of flooding; to protect water quality. This planning 
condition is necessary to ensure the development complies with the principles of PPS25 
and PPS9. 

23 No physical works affecting a watercourse within any phase or part phase shall begin until, 
a working method statement to cover all channel/ bank works (to include realignment or 
culverting) of any watercourses shall be submitted to and agreed in writing by the LPA. 
Thereafter the development shall be carried out in accordance with the approved scheme 
and any subsequent amendments shall be agreed in writing with the Local Planning 
Authority. 

The scheme shall also include: 

demonstration that there will not be a detrimental impact upon flood risk or the 
geomorphology of the watercourse. 

Reason: To prevent a detrimental change in the flow conveyance of the watercourse, or 
increased risk of blockage which could lead to an increased risk of flooding and also to 
prevent an adverse impact upon the wildlife habitat. This planning condition is necessary to 
ensure the development complies with the principles of PPS25 and PPS9. 

24 There shall be no raising of ground levels within the one per cent annual probability (1 in 
1 00 year) flood extent, taking into account a suitable allowance for the potential impacts of 
climate change, without the prior written approval of the LPA. 

Reason: To prevent an increase in the impact of flooding through a reduction in the 
floodwater storage capacity, or flow conveyance of the floodplain in accordance with 
PPS25 and Policy DC7 of the Horsham District Local Development Framework, General 
Development Control Policies 2007. 

25 At the Reserved Matters stage for any phase or part phase (excluding phase 1) a drainage 
strategy detailing any on and/or off site foul drainage works for that phase or part phase, 
shall be submitted to and approved in writing by the local planning authority in consultation 
with the sewerage undertaker. No discharge of foul water from the site shall be accepted 
into the public system until the drainage works referred to in the strategy have been 
completed. The development shall be carried out in accordance with the approved details. 

Reason: The development may lead to sewage flooding; to ensure that sufficient capacity 
is made available to cope with the new development; and in order to avoid adverse 
environmental impact upon the community in accordance with PPS25 and Policy DC7 of 
the Horsham District Local Development Framework, General Development Control 
Policies 2007. 

26 Construction of the development shall not commence on any phase or part phase (other 
than remediation soil testing site clearance and earthworks approved as part of this 
application) until details of the proposed potable water infrastructure plans for that phase or 
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part phase have been submitted to, and approved in writing by, the Local Planning 
Authority. The development shall be completed in accordance with the approved plans. 

Reason: To ensure that the existing infrastructure meets the needs of the development in 
accordance with Policies CP13 and DC9 of the Horsham District Local Development 
Framework, Core Strategy and General Development Control Policies 2007. 

27 At the Reserved Matters stage for any phase or part phase excluding phase 1, a surface 
water drainage strategy for that phase or part phase based on sustainable drainage 
principles and an assessment of the hydrological and hydro geological context of the whole 
development, should be submitted to and approved in writing by the LPA. 

The strategy shall also include: 

Details of how the sustainable drainage management train will be incorporated 
including a number of water treatment stages 
Details of how the drainage from the phase or part phase will discharge into the 
watercourse as proposed in section 5.3 of the approved Flood Risk Assessment (FRA) 
dated July 2010 (SLR Ref: 403-00404-00027 ). 
Consideration of pollution prevention measures to protect watercourses and 
groundwater 
Confirmation that there will be no discharge to ground in areas affected by 
contamination 
Demonstration that the scheme complies with Advice Note 6 ' Potential Bird Hazards 
from Sustainable Urban Drainage Schemes (SUDS). 
Demonstration that flows through railway culverts will be restricted to pre-development 
rates or less. 

The development shall be carried out in accordance with the details and any timings of the 
approved scheme. Any subsequent amendments shall be agreed in writing with the Local 
Planning Authority. 

Reason: To prevent the increased risk of flooding, and ensure a management train is 
incorporated as agreed to improve and protect water quality, improve habitat and amenity, 
and ensure future maintenance of the drainage system. It is important that this is provided 
at the reserved matters stage to ensure that surface water drainage is considered 
strategically at a time that will inform the master-planning of the phase. 

This planning condition is necessary to ensure the development complies with the 
principles of PPS25, PPS23 and PPS9. 

28 No development of any phase or part phase excluding phase 1 shall begin, or such other 
date or stage in development as may be agreed in writing with the LPA, other than 
remediation soil testing site clearance and earthworks and any related operations approved 
as part of this application, until the following components of a scheme to deal with the risks 
associated with contamination of the site shall each be submitted to and approved, in 
writing, by the LPA 

1) A preliminary risk assessment which has identified: 

all previous uses 
potential contaminants associated with those uses 
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a conceptual model of the site indicating sources, pathways and receptors 
potentially unacceptable risks arising from contamination at the site. 

2) A site investigation scheme, based on (1) to provide information for a detailed 
assessment of the risk to all receptors that may be affected, including those off site. 

3) The site investigation results and the detailed risk assessment (2) and, based on these, 
an options appraisal and remediation strategy giving full details of the remediation 
measures required and how they are to be undertaken. 

4) A verification plan providing details of the data that will be collected in order to 
demonstrate that the works set out in the remediation strategy are complete and 
identifying any requirements for longer-term monitoring of pollutant linkages, 
maintenance and arrangements for contingency action shall be submitted to, and 
approved, in writing, by the LPA. This shall include measures to deal with any 
contamination not previously identified but subsequently found to be present at the site. 

The development shall be carried out in accordance with the approved details unless 
otherwise agreed in writing by the Local Planning Authority. 

Reason: The site is a known historic landfill site, therefore any risk needs to be dismissed 

This planning condition is necessary to ensure the development complies with the 
principles of PPS23. 

29 No occupation of any phase or part phase of the permitted development shall occur until a 
verification report demonstrating completion of the remediation works set out in the 
approved remediation strategy, and the effectiveness of the remediation for that phase or 
sub-phase shall be submitted to and approved, in writing, by the LPA. The report shall 
include results of sampling and monitoring carried out in accordance with the approved 
verification plan to demonstrate that the site remediation criteria have been met. It shall 
also include any plan (a "long-term monitoring and maintenance plan") for longer-term 
monitoring of pollutant linkages, maintenance and arrangements for contingency action, as 
identified in the verification plan, and for the reporting of this to the LPA. The long-term 
monitoring and maintenance plan shall be implemented as approved. 

The development shall be carried out in accordance with the approved details unless 
otherwise agreed in writing by the Local Planning Authority. 

Reason: The site is a known historic landfill site, therefore any risk needs to be dismissed. 

This planning condition is necessary to ensure the development complies with the 
principles of PPS23. 

30 Piling or any other foundation designs using penetrative methods shall not be permitted 
other than with the express written consent of the LPA, which may be given for those parts 
of the site where it has been demonstrated that there is no resultant unacceptable risk to 
groundwater. 

Reason: Piling or other sources of ground penetration could create a pathway for 
contaminants to migrate into the groundwater. Preventative measures should be taken in 
order to protect groundwater quality. We recommend that where soil contamination is 
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present a risk assessment is carried out as per our guidance 'Piling into Contaminated 
Sites. 

This planning condition is necessary to ensure the development complies with the 
principles of PPS23. 

31 No development on a phase or part phase shall commence (unless otherwise approved in 
writing by the LPA in consultation with the County Archaeologist) until a programme of 
archaeological work including a Written Scheme of Investigation for that phase or sub 
phase has been submitted to and approved by the local planning authority in writing. The 
scheme shall include research questions; and 

1. The programme and methodology of site investigation and recording 
2. The programme for post investigation assessment 
3. Provision to be made for analysis of the archaeological archive arising from the site 

investigation and recording 
4. Provision to be made for publication and dissemination of the findings of the site 

investigation and recording 
5. Provision to be made for compilation and appropriate conservation of the 

archaeological site archive and insofar as may be reasonably practicable its deposition 
in an appropriate museum or publicly accessible repository 

6. Nomination of a competent person or persons or organisation to undertake the works 
set out within the Written Scheme of Investigation. 

No development shall take place other than in accordance with the approved Written 
Scheme of Investigation. 

Reason: In order to ensure that archaeological features on the site will be properly 
recorded before and during development and that the records will be satisfactorily reported 
in accordance with Policy DC1 0 of the Horsham District Local Development Framework, 
General Development Control Policies 2007. 

32 No dwellings shall be constructed north of the railway line until the bridge over the railway, 
as illustrated on the parameter plans approved as part of this application, has been 
constructed. Details of the bridge shall be submitted to and approved in writing as part of a 
reserved matters application and the bridge shall be constructed in accordance with the 
approved details. 

Reason: To ensure the delivery of a high quality accessible and integrated development 
as required by the Land West of Bewbush Joint Area Action Plan. 

33 Prior to the commencement of each Phase or part Phase of the development (including 
phase 1) a construction environmental management plan (CEMP) for that Phase or part 
Phase shall be submitted to the Local Planning Authority for its written approval and 
thereafter implemented and maintained throughout the construction period in accordance 
with the approved CEMP. The CEMP shall include: 

Details of the working hours agreed with the Local Planning Authority for the 
implementation of the development; 
Details of the design and location of the construction access; 
Details of proposed wheel washing facilities located adjacent the construction site 
access; 
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Details of an area for the storage of materials, parking for construction traffic and an 
appropriate turning area has been provided within the site clear of the public highway; 
A site waste management plan 
Details of temporary utilities 
How the construction will comply with the sustainable use of soils on construction sites. 
Details of a communication strategy to include the provision of a dedicated phone line 
for residents to contact the site manager directly with complaints which should be 
manned at all times while site works are in progress. 
Details of a routing agreement for the site construction traffic and HGV traffic 
associated with the movement of bulk material to and from the site; 
Details of means of suppressing dust during the construction process to include the 
regime for dust deposition measurement at the site boundaries; 
Details of the measures to mitigate the noise and vibration from construction including 
those measures identified in sections 13.5.1 to 13.5.4 of the Environmental Statement; 
Details of a surface water drainage scheme for the temporary drainage of the Site. The 
scheme shall subsequently be implemented in accordance with the approved details. 
The scheme shall include: 

demonstration that there will be no increase in the volume or rate of surface water 
runoff leaving the site for the duration of the earthworks and associated stabilisation 
period. 
measures to mitigate any increased risk of sediment entering the watercourses and 
groundwater. 
demonstration that there will be no discharge to ground that has been affected by 
contamination 

Measures for tree and hedgerow protection throughout the development programme; 
A detailed method statement for the removal or long-term management/eradication of 
Japanese Knotweed on the site. The method statement shall include proposed 
measures to prevent the spread of Japanese Knotweed during any operations such as 
mowing, strimming or soil movement. It shall also contain measures to ensure that any 
soils brought to the site are free of the seeds/root/stem of any invasive plant covered 
under the Wildlife and Countryside Act 1981. 
A detailed method statement for the construction of bridges to be submitted within the 
CEMP prior to the commencement of the relevant phase or sub-phase. 

Reason: In the interests of highway safety and ensuring the free flow of traffic on the 
highway network; to minimise the risk of damage to the highway; to safeguard the amenity 
of existing and proposed residents; to ensure a strategy is in place to manage surface 
water drainage and safeguard existing watercourse and groundwater; to safeguard existing 
landscape features and secure the eradication of Japanese Knotweed in accordance with 
Policies DC5, DC?, DC9 and DC40 of the Horsham District Local Development 
Framework, General Development Control Policies 2007. 

34 No dwelling within any phase or part phase of the development shall be occupied unless 
and until it has been provided with satisfactory parking arrangements in accordance with 
plans to be submitted and approved. The development shall be carried out in accordance 
with the approved details. 

Reason: To prevent random parking taking place within the development in accordance 
with Policies DC9 and DC40 of the Horsham District Local Development Framework, 
General Development Control Policies 2007. 
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35 The proposed bus gate links from the development to Sullivan Drive and Woodcraft Road 
as illustrated on Figure 17.3 shall be designed, laid out and constructed in all respects to a 
specification (which shall include safety audits and demonstration of the connectivity with 
the adjoining highway) to be submitted to and agreed by the LPA. 

a) The bus gate between the development and Sullivan Drive shall be provided by the 
occupation of the 900th dwelling and completed in accordance with the approved 
scheme. 

b) The bus gate between the development and Woodcraft Road shall be provided by the 
occupation of the 1 ,650th dwelling and completed in accordance with the approved 
scheme. 

Reason: In the interests of highway safety and to ensure the delivery of a high quality 
accessible and integrated development with pedestrian and public transport links in 
accordance with Policies CP13, DC9 and DC40 of the Horsham District Local Development 
Framework, Core Strategy and General Development Control Policies 2007. 

36 No more than 350 of the dwellings hereby permitted shall be occupied until the completion 
of: the improvements to Junction 11 of the M23 shown on drawing number 16702-010-
112C; or such other scheme of works to the highway substantially to the same effect, as 
may be approved in writing by the local planning authority (who shall consult with the 
Highways Agency on behalf of the Secretary of State for Transport). 

Reason: To ensure that the M23 Motorway and the A23 Trunk Road continue to be an 
effective part of the national system of routes for through traffic in accordance with section 
10 of the Highways Act 1980 and to satisfy the reasonable requirements of road safety in 
accordance with PPG13. 

37 No more than 800 dwellings hereby permitted shall be occupied until the completion of the 
improvements to Junction 11 of the M23 shown on drawing number 16702-010-111 D; or 
such other scheme of works to the highway substantially to the same effect as may be 
approved in writing by the local planning authority (who shall consult with the Highways 
Agency on behalf of the Secretary of State for Transport). 

Reason: To ensure that the M23 Motorway and the A23 Trunk Road continue to be an 
effective part of the national system of routes for through traffic in accordance with section 
10 of the Highways Act 1980 and to satisfy the reasonable requirements of road safety in 
accordance with PPG13. 

38 No dwelling shall be constructed within any Phase or Part Phase of the development until a 
design assessment in respect of that dwelling has been submitted to and approved in 
writing by the Local Planning Authority. The assessment shall demonstrate the basis upon 
which the dwelling shall achieve at least Level 3 of the Code for Sustainable Homes or any 
other higher code level (or equivalent) required by national legislation as appropriate during 
the lifetime of the construction of the development. The design assessment shall include a 
water reduction strategy and shall demonstrate compliance with the Sustainability 
Statement submitted as part of this application. Each dwelling shall be constructed in 
accordance with the approved design assessment which relates to that dwelling. Unless 
otherwise approved in writing by the local planning authority, no dwelling hereby permitted 
shall be occupied unless a final Code Certificate certifying that at least Code Level 3 has 

Paoer certified as sustainable bv an indeoendent alobal forest certification oraanisation 



been achieved (or the level required by national legislation at the time of construction), in 
respect of that dwelling, has been submitted to the local planning authority. 

Reason: To secure the construction of sustainable homes in line with code level 
requirements at the time of construction in accordance with the vision as set out in the 
Land West of Bewbush Joint Area Action Plan. 

39 Before the construction of any non-residential building hereby permitted is commenced a 
scheme for the achievement of a "very good" rating pursuant to the Building Research 
Establishment Environmental Assessment Method, in respect of that building, shall have 
been submitted to and approved in writing by the local planning authority. The scheme 
shall include a water reduction strategy and shall demonstrate compliance with the 
Sustainability Statement submitted as part of this application. Each non-residential building 
shall be constructed in accordance with the approved design assessment which relates to 
that building. Unless otherwise approved in writing by the local planning authority, no part 
of any non-residential building hereby permitted shall be occupied until a copy of a post
construction completion certificate, verifying that the building has achieved a "very good" 
rating, has been submitted to the local planning authority. 

Reason: To secure the construction of sustainable development in accordance with the 
vision as set out in the Land West of Bewbush Joint Area Action Plan. 

40 The reserved matters application containing the Energy Centre area shall demonstrate that 
the plant meets BS4142 criteria of a rating level10dB or more below background at the 
nearest dwelling, unless otherwise agreed in writing due to changing technology at the 
time. 

Reason: To safeguard the amenities of future residents in accordance with policy DC9 of 
the Horsham District Local Development Framework: General Development Control 
Policies (2007). 

41 No development shall begin on any phase or part phase, or such other date or stage in 
development as may be agreed in writing with the LPA, other than remediation soil testing 
site clearance and earthworks approved as part of this application, until a scheme of sound 
insulation works to provide sound attenuation against external noise to comply with the 
'good' design range of 30 dB LAeq,T for indoor ambient noise levels as stated within BS 
8233:1999 for that particular phase has been submitted to and approved in writing by the 
local planning authority . The scheme as approved by the local planning authority shall be 
fully installed prior to first occupation of each dwelling. 

Reason: To safeguard the amenities of future residents in accordance with policy DC9 of 
the Horsham District Local Development Framework: General Development Control 
Policies (2007). 

42 Prior to the occupation of any dwelling approved by this consent within or partly within the 
areas marked in yellow on Drawing Numbers 16702/SK003 and 16702/SK005, a bund 
shall be constructed in accordance with the approved verified design as shown in Drawing 
16702-441-015 for dwellings west of the secondary access and Drawing 16702-441-016A 
for dwellings east of the secondary access. 

Reason: To ensure that ambient noise levels are acceptable for those dwellings that 
without the bund in place would be likely to be subjected to unacceptable noise levels in 
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accordance with PPG24 and Policy DC9 of the Horsham District Local Development 
Framework, General Development Control Policies 2007. 

43 No development, excluding Phase 1 and remediation soil testing site clearance and 
earthworks approved as part of this application, shall begin on any phase or part phase 
until full details of soft and water landscaping works have been submitted to and approved 
in writing by the Local Planning Authority, details must comply with Advice Note 3, 
'Potential Bird Hazards from Amenity Landscaping and Building Design available at 
www.aoa.org.uklpublications/safeguarding.asp. These details shall include: 

Any earthworks 
Grassed areas 
The species, number and spacing of trees and shrubs 
Details of any water features 
Drainage details including SuD;s - such schemes must comply with Advice Note 
'Potential Bird Hazards from Sustainable Urban Drainage Systems {SuD's) available at 
www.aoa.org.uklpublications/safeguarding.asp 

No subsequent alterations to the approved landscaping scheme are to take place unless 
submitted to and approved in writing by the Local Planning Authority. The scheme shall be 
implemented as approved. 

Reason: To avoid endangering the safe movement of aircraft and the operation of Gatwick 
Airport through the attraction of birds and an increase in the bird hazard risk of the 
application site. 

44 Before the construction of the first water body begins a Bird Hazard Management Plan that 
relates to all the water bodies must be submitted to and approved in writing by the Local 
Planning Authority. The submitted plan shall include details of: 

Assurances that no Feral or Canada Geese will be allowed to breed on the site. 
That regular inspection will be carried out during the breeding season and what 
dispersal action will be taken. 

The Bird Management Plan shall be implemented as approved on completion of the first 
water body and shall remain in force for the life of those water bodies. No subsequent 
alterations to the plan are to take place unless first submitted to and approved in writing by 
the Local Planning Authority. 

Reason: It is necessary to manage the water bodies in order to minimise their 
attractiveness to birds which could endanger the safe movement of aircraft and the 
operation of Gatwick Airport. 

45 All landscaping works, including SuD's details shall be carried out in accordance with the 
approved scheme. No alterations to the approved landscaping scheme are to take place 
unless submitted to and approved in writing by the Local Planning Authority. 

Reason: The scheme has been designed to mitigate bird hazard and avoid endangering 
the safe movements of aircraft and the operation of Gatwick Airport through the attraction 
of birds. 
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46 Lighting schemes required during the construction and for the completed development 
shall be of a flat glass, full cut off design, mounted horizontally, and shall ensure that there 
is no light spill above the horizontal. 

Reason: To avoid endangering the safe operation of aircraft through confusion with 
aeronautical ground lights or glare. 

47 Unless otherwise agreed in writing by the Local Planning Authority in agreement with 
Gatwick Airport no buildings or structures associated with the development hereby 
permitted shall exceed the heights as shown on plan LGW1924 in metres Above Ordnance 
DatumAOD. 

Reason: Development exceeding this height would penetrate the Obstacle Limitation 
Surfaces (OLS) surrounding Gatwick Airport and endanger aircraft movements and the 
safe operation of the aerodrome See Advice Note 1 'Safeguarding an overview' for further 
information (available at www .aoa.org.uklpublications/safeguarding.asp ). 

Part B: Full planning permission for engineering operations associated with landfill 
remediation and associated infrastructure including pumping station. 

48 The development hereby pennitted shall be begun before the expiration of three years from 
the date of this pennission. 

Reason: To comply with Section 91 of the Town and Country Planning Act 1990. 

49 Prior to the commencement of part b) of the development a construction environmental 
management plan (CEMP) for the works associated with part b) shall be submitted to the 
Local Planning Authority for its written approval and thereafter implemented and 
maintained throughout the construction period in accordance with the approved CEMP. 
The CEMP shall include: 

Details of the working hours agreed with the LPA for the implementation of the 
development; 
Details of the design and location of the construction access; 
Details of proposed wheel washing facilities located adjacent the construction site 
access; 
Details of an area for the storage of materials, parking for construction traffic and an 
appropriate turning area has been provided within the site clear of the public highway; 
A site waste management plan 
Details of any temporary utilities required 
How the construction will comply with the sustainable use of soils on construction sites. 
Details of a communication strategy to include the provision of a dedicated phone line 
for residents to contact the site manager directly with complaints which should be 
manned at all times while site works are in progress. 
Details of a routing agreement for the site construction traffic and HGV traffic 
associated with the movement of bulk material to and from the site; 
Details of means of suppressing dust during the construction process to include the 
regime for dust deposition measurement at the site boundaries; 
Details of the measures to mitigate the noise and vibration from construction including 
those measures identified in sections 13.5.1 to 13.5.4 of the Environmental Statement; 
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Details of a surface water drainage scheme for the temporary drainage of the Site. The 
scheme shall subsequently be implemented in accordance with the approved details. 
The scheme shall include: 

demonstration that there will be no increase in the volume or rate of surface water 
runoff leaving the site for the duration of the earthworks and associated stabilisation 
period. 
measures to mitigate any increased risk of sediment entering the watercourses and 
groundwater. 
demonstration that there will be no discharge to ground that has been affected by 
contamination 

Measures for tree and hedgerow protection throughout the development programme; 
A detailed method statement for the removal or long-term management/eradication of 
Japanese Knotweed on the site. The method statement shall include proposed 
measures to prevent the spread of Japanese Knotweed during any operations such as 
mowing, strimming or soil movement. It shall also contain measures to ensure that any 
soils brought to the site are free of the seeds/root/stem of any invasive plant covered 
under the Wildlife and Countryside Act 1981. 

Reason: In the interests of highway safety and ensuring the free flow of traffic on the 
highway network; to minimise the risk of damage to the highway; to safeguard the amenity 
of existing and proposed residents; to ensure a strategy is in place to manage surface 
water drainage and safeguard existing watercourse and groundwater; to safeguard existing 
landscape features and secure the eradication of Japanese Knotweed in accordance with 
Policies DC5, DC?, DC9 and DC40 of the Horsham District Local Development 
Framework, General Development Control Policies 2007. 

50 No development shall commence on part b) of the development until all existing 
trees/bushes/hedges to be retained within (and immediately adjacent to) any areas of 
works, have been protected by a fence erected in accordance with the guidance contained 
in BS 5837:2005 and maintained during the course of development for part b). Within the 
areas so fenced off the existing ground level shall neither be raised nor lowered and no 
materials, temporary buildings, plant, machinery or surplus soil shall be placed or stored 
within such areas without the prior written approval of the local planning authority. If any 
trenches for services are required in the fenced off areas they shall be excavated and 
backfilled by hand and any tree root encountered with a diameter of 25mm or more shall be 
left unsevered. 

Reason: To ensure the retention and maintenance of trees and vegetation on the site 
unsuitable for permanent protection by Tree Preservation Order for a limited period in 
accordance with Policy DC9 of the Horsham District Local Development Framework, 
General Development Control Policies 2007. 

51 A detailed scheme for temporary hydroseeding of the Knoll shall be submitted to and 
approved in writing by the local planning authority prior to the commencement of the 
earthworks operations that will form the basic landform of the Knoll. The approved scheme 
shall then be implemented according to an agreed timescale to be submitted to and 
approved in writing with the Local Planning Authority. 

Reason: To ensure no erosion of the Knoll feature occurs before the precise final landform 
details for the Knoll are agreed as part of a future reserved matters submission and 
implemented in accordance with Policies DC2 and DC9 of the Horsham District Local 
Development Framework, General Development Control Policies 2007. 
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Part C: Full permission for the development of Phase 1 of 291 dwellings, internal roads, 
garages, driveways 757 parking spaces, pathways, sub-station, flood attenuation 
ponds and associated amenity space. 

52 The development hereby permitted shall be begun before the expiration of three years from 
the date of this permission. 

Reason: To comply with Section 91 of the Town and Country Planning Act 1990. 

53 Notwithstanding the details submitted as part of the application the construction of 
buildings and permanent hardsurfacing shall not begin unless and until a schedule of 
materials and samples of such materials and finishes and colours to be used for a) external 
walls b) roofs of the proposed building(s) and c) permanent hardsurfacing have been 
submitted to and approved by the Local Planning Authority in writing and all materials used 
shall conform to those approved. 

Reason: To enable the Local Planning Authority to control the development in detail in the 
interests of amenity by endeavouring to achieve a building of visual quality in accordance 
with policy DC9 of the Horsham District Local Development Framework: General 
Development Control Policies (2007). 

54 Details of external walls and/or fences shall be submitted to and approved in writing by the 
Local Planning Authority and no dwellings/buildings shall be occupied until such walls 
and/or fences associated with them have been erected. Thereafter the walls and/or fences 
shall be retained as approved and maintained in accordance with the approved details. 

Reason: In the interests of amenity in accordance with policy DC9 of the Horsham District 
Local Development Framework: General Development Control Policies (2007). 

55 Notwithstanding the details submitted the dwelling(s) I building(s) hereby permitted shall 
not be occupied unless and until provision for the storage of refuse/recycling bins has been 
made within the site in accordance with details to be submitted to and approved in writing 
by the local planning authority. 

Reason: To ensure the adequate provision of recycling facilities in accordance with policy 
CP2 of the Horsham District Local Development Framework: Core Strategy (2007). 

56 Within 6 months of the commencement of the development a full timetable of 
implementation and details shall be submitted to and approved in writing of the following: 

a) details of street furniture 
b) details of lighting 

The approved scheme shall be implemented in accordance with the approved details and 
timetable. 

Reason: In the interests of amenity in accordance with policy DC9 of the Horsham District 
Local Development Framework: General Development Control Policies (2007). 
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57 a) No works or development shall take place (other than remediation soil testing site 
clearance and earthworks approved as part of this application) until full details of 
underground services - locations, dimensions, depths have been submitted to and 
approved by the local planning authority. These details shall demonstrate effective 
coordination with the detailed landscape proposals submitted pursuant to Condition 13 and 
52 above. 

b) The scheme shall ensure that no trenches or pipe runs for services, drains, or any other 
reason, shall be excavated anywhere within the root protection area of any tree or hedge 
targeted for retention on or off the site without the prior written approval of the Local 
Planning Authority. 

The underground services shall be installed in accordance with the approved details. 

Reason: To ensure the underground services do not conflict with satisfactory development 
in the interests of amenity and to protect roots of important trees and hedgerows on the site 
in accordance with Policy DC9 of the Horsham District Local Development Framework: 
General Development Control Policies (2007). 

58 Finished floor levels for Phase 1 shall be constructed in accordance with plan no: 
16702/441/PA/11 Revision B unless otherwise agreed in writing by the Local Planning 
Authority. 

Reason: To reduce the risk of internal flooding to the development from any localised 
incidents on the watercourses on-site and in the interests of amenity and in accordance 
with Policy DC9. 

This planning condition is necessary to ensure the development complies with the 
principles PPS25. 

59 The Community Green (Gateway Village Green- Phase 1) shall be laid out and ready for 
use, in accordance with a scheme which shall have been previously been submitted to and 
approved in writing by the Local Planning Authority. The approved scheme shall include full 
details of the design, layout, appearance, hard and soft landscape, boundary treatments, 
street furniture and lighting. The Community Green (Gateway Village Green) shall be 
provided in accordance with the approved details prior to the first occupation of no more 
than 25% of the dwellings in that phase. 

Reason: To ensure the provision of open space to meet the needs of the development in 
accordance with an approved scheme in accordance with PPG17 and Policies CP14 and 
DC9 and DC40 of the Horsham District Local Development Framework, Core Strategy and 
General Development Control Policies 2007. 

60 The Neighbourhood Park (Phase 1) shall be laid out and ready for use, in accordance with 
a scheme which shall have been previously been submitted to and approved in writing by 
the Local Planning Authority. The approved scheme shall include full details of the design, 
layout, appearance, hard and soft landscape, boundary treatments, street furniture, lighting 
as well as the play and sports facilities. The Neighbourhood Park (Phase 1) shall be 
provided in accordance with the approved details prior to the first occupation of no more 
than 60% of the dwellings in that phase. 
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Reason: To ensure the provision of open space to meet the needs of the development in 
accordance with an approved scheme in accordance with PPG17 and Policies CP14 and 
DC9 and DC40 of the Horsham District Local Development Framework, Core Strategy and 
General Development Control Policies 2007. 

61 No trees, hedges or shrubs on the site, other than those the Local Planning Authority has 
agreed to be felled as part of this permission, shall be wilfully damaged or uprooted, 
felled/removed, topped or lopped without the previous written consent of the Local 
Planning Authority until 5 years after completion of the development hereby permitted. Any 
trees, hedges or shrubs on the site, whether within the tree protective areas or not, which 
die or become damaged during the construction process shall be replaced with trees, 
hedging plants or shrubs of a type, size and in positions agreed by the Local Planning 
Authority. 

Reason: To ensure the retention and maintenance of trees and vegetation on the site 
unsuitable for permanent protection by Tree Preservation Order for a limited period, in 
accordance with policy DC9 of the Horsham District Local Development Framework: 
General Development Control Policies (2007). 

62 No development in relation to Phase 1 will begin, other than remediation, soil testing, site 
clearance and earthworks approved as part of this application, or such other date or stage 
in development as may be agreed in writing with the Local Planning Authority, until a 
detailed drainage strategy based on sustainable drainage principles and an assessment of 
the hydrological and hydro-9eological context of the development, has been submitted to 
and approved in writing in the Local Planning Authority. 

The scheme shall include: 

Full detailed design drawings and associated calculations 
Confirmation that the scheme is in accordance with the approved FRA dated July 2010 
(SLR Ref: 403-00404-00027). 
Demonstration that the scheme complies with Advice Note 6 ' Potential Bird Hazards 
from Sustainable Urban Drainage Schemes (SUDS). 
Demonstration that flows through railway culverts will be restricted to pre-development 
rates or less. 

The development shall be carried out in accordance with the details and any timings of the 
approved scheme. Any subsequent amendments shall be agreed in writing with the Local 
Planning Authority. 

Reason: To prevent an increased risk of flooding, improve and protect water quality, 
habitat and amenity and ensure the future maintenance of the drainage system in 
accordance with Planning Policy Statement 25 - "Development and Flood Risk" (PPS25), 
PPS23- "Planning and Pollution Control" and PPS9 -"Biodiversity and Geological 
Conservation". 

This planning condition is necessary to ensure the development complies with the 
principles of PPS25, PPS23 and PPS9. 

63 No development in relation to phase 1 shall begin, or such other date or stage in 
development as may be agreed in writing with the Local Planning Authority, other than 
remediation soil testing site clearance and earthworks approved as part of this application, 
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until a drainage strategy detailing any on and/or off site foul drainage works, has been 
submitted to and approved by, the local planning authority in consultation with the 
sewerage undertaker. No discharge of foul water from the site shall be accepted into the 
public system until the drainage works referred to in the strategy have been completed in 
accordance with the approved details. 

Reason: The development may lead to sewage flooding; to ensure that sufficient capacity 
is made available to cope with the new development; and in order to avoid adverse 
environmental impact upon the community in accordance with PPS25 and Policies CP13 
and DC? of the Horsham District Local Development Framework, Core Strategy and 
General Development Control Policies 2007. 

64 The development in Phase 1 as approved by this planning permission, shall be undertaken 
in compliance with the findings of the Preliminary Risk Assessment, Site Investigations and 
Remediation Strategy outlined in the following approved SLR reports: 

Kilnwood Vale, Land Quality Assessment, SLR Ref 404-0404-00027, dated June 2010, 
Version: Final 
Kilnwood Vale Remediation Strategy SLR Ref 404-0404-00027, dated June 201 0, 
Version: Final 

Any amendments or updates that are required to the approved preliminary Risk 
Assessment, Site Investigations and Remediation Strategy shall be submitted to and 
approved in writing to the LPA. 

A verification plan providing details of the data that will be collected in order to demonstrate 
that the works set out in the remediation strategy are complete and identifying any 
requirements for longer-term monitoring of pollutant linkages, maintenance and 
arrangements for contingency action shall be submitted to, and approved, in writing, by the 
LPA prior to the occupation of phase 1. This shall include measures to deal with any 
contamination not previously identified but subsequently found to be present at the site. 

The development shall be carried out in accordance with the approved details unless 
otherwise agreed in writing by the Local Planning Authority. 

Reason: The site is a known historic landfill site, therefore any risk needs to be dismissed. 

This planning condition is necessary to ensure the development complies with the 
principles of PPS23. 

65 Prior to occupation of any dwelling approved by this consent within or partly within the area 
marked in yellow on Drawing Numbers 16702/SK004 and 16702/SK006 a bund shall be 
constructed in accordance with the approved verified design as shown in drawing 16702-
441-015. 

Reason: To ensure that ambient noise levels are acceptable for those dwellings that 
without the bund in place would be likely to be subjected to unacceptable noise levels. 

66 Notwithstanding the provisions of the Town and Country Planning (General Permitted 
Development) (Amendment) (No2) (England) Order 2008 (or any order amending or 
revoking and re-enacting that Order with or without modification), no garages shall be 
erected [other than those expressly authorised by this permission]. 
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Reason: In the interest of visual amenity and in accordance with Policy DC9 of the 
Horsham District Local Development Framework: General Development Control Policies 
(2007). 

67 Notwithstanding the provisions of the Town and Country Planning (General Permitted 
Development) (Amendment) (No2) (England) Order 2008 (or any order revoking and re
enacting that Order with or without modification), no windows/dormer windows [other than 
those expressly authorised by this permission] shall be constructed. 

Reason: To protect the privacy of adjoining properties in accordance with Policy DC9 of 
the Horsham District Local Development Framework: General Development Control 
Policies (2007). To protect the character and appearance of the building in accordance 
with Policy DC9 of the Horsham District Local Development Framework: General 
Development Control Policies (2007). 

68 Notwithstanding the provisions of the Town and Country Planning (General Permitted 
Development) Order 1995 or Orders amending or revoking and re-enacting the same, the 
building(s) shall not be extended or altered in any way unless planning permission has 
been granted by the Local Planning Authority on application in that respect. 

Reason: A more intensive use of the site would be likely to cause congestion on adjacent 
roads through overflow vehicle parking contrary to policy DC40 of the Horsham District 
Local Development Framework: General Development Control Policies (2007). 

69 The building(s) hereby approved shall not be occupied until the parking turning and access 
facilities have been provided in accordance with the plans hereby approved (or in 
accordance with plans submitted to and approved in writing by the Local Planning 
Authority) and the parking turning and access facilities shall thereafter be retained solely 
for that purpose [and solely in connection with the development]. 

Reason: To ensure adequate parking, turning and access facilities are available to serve 
the development in accordance with policy DC40 of the Horsham District Local 
Development Framework: General Development Control Policies (2007). 

70 No dwelling hereby permitted shall be occupied unless and until the access road to that 
dwelling has been completed to base course level with the road construction to be 
completed within 12 months of first occupation or to a later date to be agreed with the Local 
Planning Authority. 

Reason: To ensure that the construction of the roads are of an adequate standard and 
meet the design code for the development in accordance with Policies CP13 and DC40 of 
the Horsham District Local Development Framework, Core Strategy and General 
Development Control Policies 2007. 

71 A temporary footpath/cyclepath route from Phase 1 providing connectivity to Chetwood 
Drive, Bewbush shall be designed, laid out and constructed in accordance with details 
which shall be submitted to and approved in writing by the LPA and provided prior to the 
occupation of the 20th dwelling. 

Reason: To ensure that the occupiers of Phase 1 are not isolated and have a safe walking 
and cycling route to local facilities and services in Bewbush in accordance with Policies 
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CP13, DC9 and DC40 of the Horsham District Local Development Framework, Core 
Strategy and General Development Control Policies 2007. 

72 A footpath/cyclepath route from Phase 1 providing connectivity to Chetwood Drive shall be 
designed, laid out and constructed to base course level and provided with street lighting by 
prior to the occupation of the 50th dwelling and completed to wearing course level prior to 
the occupation of the 100th dwelling. The scheme for the footpath/cycle path shall have 
previously been submitted to and approved in writing the Local Planning Authority and shall 
be implemented in accordance with the approved details. The scheme shall include: Full 
details of lighting, the layout, hard surfacing, existing and proposed levels and the 
protection of existing landscape features. 

Reason: To ensure that the occupiers of Phase 1 are not isolated and have a safe walking 
and cycling route to local facilities and services in Bewbush in accordance with Policies 
CP13, DC9 and DC40 of the Horsham District Local Development Framework, Core 
Strategy and General Development Control Policies 2007. 

73 Prior to the construction of the footbridge located immediately south of plots 280-285 as 
shown on plan SL-01 Revision U full details of the bridge shall have been submitted to and 
approved in writing by the Local Planning Authority. The bridge shall be constructed prior to 
the occupation of plots 286-291, 280-285 and 274-279 in accordance with the approved 
details, unless otherwise agreed in writing by the Local Planning Authority. 

Reason: To ensure that the occupiers of Phase 1 are not isolated and have a safe walking 
and cycling route to local facilities and services in Bewbush in accordance with Policies 
CP13, DC9 and DC40 of the Horsham District Local Development Framework, Core 
Strategy and General Development Control Policies 2007. 

7 4 Within 6 months of the commencement of phase 1 or prior to the commencement of the 
SUDS detention pond in Phase 1, whichever is the earliest (other than remediation, soil 
testing, site clearance and earthworks and any related operations approved as part of this 
application), full details of the design and appearance of the inlet and outlet structures and 
retaining walls associated with the SUDS detention pond in Phase 1 shall be submitted to 
the Local Planning Authority. The development shall be completed in accordance with the 
details which shall have previously been approved in writing by the Local Planning 
Authority. 

Reason: To ensure the delivery of a high quality development as required by the Land 
West of Bewbush Joint Area Action Plan. 

Part D: Full permission for the construction of a 3 to 6 metre high (above ground level) 
noise attenuation landform for approximately 700 metres, associated landscaping, 
pedestrian/cycleway and service provision (land known as Kilnwood Vale) 

75 The development hereby permitted shall be begun before the expiration of three years from 
the date of this permission. 

Reason: To comply with Section 91 of the Town and Country Planning Act 1990. 

76 The bund as approved by this application shall be constructed in accordance with the 
approved verified design as shown in Drawings 16702-441-015 and 16702-441-016A. 
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Reason: To ensure the performance of the bund is as tested by the Environmental Impact 
Assessment and to ensure that it reduces noise within the future development to 
acceptable levels in accordance with PPG24. 

77 Prior to the commencement of part d) of the development a construction environmental 
management plan (CEMP) for the works associated with part d) shall be submitted to the 
LPA for its written approval and thereafter implemented and maintained throughout the 
construction period in accordance with the approved CEMP. The CEMP shall include: 

Details of the working hours agreed with the LPA for the implementation of the 
development; 
Details of the design and location of the construction access; 
Details of proposed wheel washing facilities located adjacent the construction site 
access; 
Details of an area for the storage of materials, parking for construction traffic and an 
appropriate turning area has been provided within the site clear of the public highway; 
A site waste management plan 
Details of any temporary utilities required 
How the construction will comply with the sustainable use of soils on construction sites. 
Details of a communication strategy to include the provision of a dedicated phone line 
for residents to contact the site manager directly with complaints which should be 
manned at all times while site works are in progress. 
Details of a routing agreement for the site construction traffic and HGV traffic 
associated with the movement of bulk material to and from the site; 
Details of means of suppressing dust during the construction process to include the 
regime for dust deposition measurement at the site boundaries; 
Details of the measures to mitigate the noise and vibration from construction including 
those measures identified in sections 13.5.1 to 13.5.4 of the Environmental Statement; 
Details of a surface water drainage scheme for the temporary drainage of the Site. The 
scheme shall subsequently be implemented in accordance with the approved details. 
The scheme shall include: 

demonstration that there will be no increase in the volume or rate of surface water 
runoff leaving the site for the duration of the earthworks and associated stabilisation 
period. 
measures to mitigate any increased risk of sediment entering the watercourses and 
groundwater. 
demonstration that there will be no discharge to ground that has been affected by 
contamination 

Measures for tree and hedgerow protection throughout the development programme; 
A detailed method statement for the removal or long-term management/eradication of 
Japanese Knotweed on the site. The method statement shall include proposed 
measures to prevent the spread of Japanese Knotweed during any operations such as 
mowing, strimming or soil movement. It shall also contain measures to ensure that any 
soils brought to the site are free of the seeds/root/stem of any invasive plant covered 
under the Wildlife and Countryside Act 1981. 

Reason: In the interests of highway safety and ensuring the free flow of traffic on the 
highway network; to minimise the risk of damage to the highway; to safeguard the amenity 
of existing and proposed residents; to ensure a strategy is in place to manage surface 
water drainage and safeguard existing watercourse and groundwater; to safeguard existing 
landscape features and secure the eradication of Japanese Knotweed in accordance with 
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Policies DC5, DC?, DC9 and DC40 of the Horsham District Local Development 
Framework, General Development Control Policies 2007. 

78 No development shall commence on part d) of the development until all existing 
trees/bushes/hedges to be retained within (and immediately adjacent to) any areas of 
works, have been protected by a fence erected in accordance with the guidance contained 
in BS 5837:2005 and maintained during the course of development for part d). Within the 
areas so fenced off the existing ground level shall neither be raised nor lowered and no 
materials, temporary buildings, plant, machinery or surplus soil shall be placed or stored 
within such areas without the prior written approval of the local planning authority. If any 
trenches for services are required in the fenced off areas they shall be excavated and 
backfilled by hand and any tree root encountered with a diameter of 25mm or more shall be 
left unsevered. 

Reason: To ensure the retention and maintenance of trees and vegetation on the site 
unsuitable for permanent protection by Tree Preservation Order for a limited period, in 
accordance with policy DC9 of the Horsham District Local Development Framework: 
General Development Control Policies (2007). 

A. The development hereby permitted shall be carried out in accordance with the approved 
plans listed in the schedule below. 

Reason: For the avoidance of doubt and in the interest of proper planning. 

Schedule of plans/documents: 

301 Site Location Plan revision A received 25 October 2010 
137 Site Plan revision L received 25 October 201 0 
248 Hybrid Application Component Plan revision F received 25 October 2010 
305 Car Parking Plan revision C received 28 June 2011 
SL-01 Overall Site Layout Phase 1 revision U received 6 June 2011 
MAT-01 External Materials and Finishes Phase1 revision D received 28 June 2011 
SE.01 Illustrative Street Elevations (Forms and Materials) revision D received 30 August 2011 
SE.02 Illustrative Street Elevation (Forms and Materials) revision D received 30 August 2011 

A1-01 House type A1 -Floor Plans revision F received 18 April2011 
A1-02 House type A1- Elevations revision F received 18 April2011 
A2-01 House type A2- Floor Plans revision D received 30 July 2010 
A2-02 House type A2 - Elevations revision F received 30 July 201 0 
A3-01 House type A3 - Floor Plans revision F received 18 April 2011 
A3-02 House type A3- Elevations revision E received 30 July 2010 
A3-03 House type A3- Elevations revision C received 18 April 2011 
A3-04 House type A3- Elevations revision B received 30 July 2010 
A3(1)-01 House type A3(1) Floor Plans revision A received 30 July 2010 
A3(1 )-02 House type A3(1) Elevations revision B received 30 July 2010 
A3(1 )-03 House type A3(3) Elevations revision B received 30 July 2010 
A4-01 House type A4- Floor Plans revision E received 30 July 2010 
A4-02 House type A4- Elevations revision E received 30 July 2010 
A4-03 House type A4- Elevations revision B received 30 July 2010 
A4-04 House type A4- Elevations revision B received 30 July 2010 
A4(1 )-01 House type A4(1)- Floor Plans revision A received 30 July 2010 
A4(1 )-02 House type A4(2) -Elevations revision A received 30 July 2010 
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M(1 )-03 House type A4(3)- Elevations revision A received 30 July 2010 
AF1-01 Flat type AF1 - Ground Floor Plan revision F received 30 July 2010 
AF1-02 Flat type AF1 - First Floor Plan revision G received 30 July 2010 
AF1-03 Flat type AF1 -Second Floor Plan revision G received 30 July 2010 
AF1-04 Flat type AF1 -Front Elevation revision F received 30 July 2010 
AF1-05 Flat type AF1 - Side Elevation revision E received 18 April 2011 
AF1-06 Flat type AF1 -Rear Elevation revision G received 18 April2011 
AF1-07 Flat type AF1 -Side Elevation revision F received 30 July 2010 
AF3-01 Flat type AF3 - Ground Floor Plan revision F received 30 July 2010 
AF3-02 Flat type AF3 - First Floor Plan revision F received 30 July 2010 
AF3-03 Flat type AF3 - Second Floor Plan revision F received 30 July 2010 
AF3-04 Flat type AF3 - Front, Side Elevation revision E received 30 July 2010 
AF3-05 Flat type AF3 - Rear, Side Elevation revision C received 30 July 2010 
HC-01 House Type C Floor Plans revision F received 30 July 2010 
HC-02 House Type C Elevations revision G received 30 July 2010 
HC1-01 House Type C1 Floor Plans revision B received 18April 2011 
HC1-02 House Type C1 Elevations revision D received 18 April 2011 
HC2-01 House Type C2- Plot 21 Floor Plans revision C received 8 February 2011 
HC2-02 House Type C2 - Plot 21 Elevations revision D received 8 February 2011 
HC3-01 House Type C3 Floor Plans revision G received 30 July 2010 
HC3-02 House Type C3 Elevations revision E received 30 July 2010 
HD-01 House TypeD Floor Plans revision G received 30 July 2010 
HD-02 House Type D Elevations revision G received 30 July 2010 
E-01 House Type E Floor Plans revision E received 30 July 2010 
E-02 House Type E Elevations revision F received 30 July 2010 
HG-01 House Types G & G1 Floor Plans revision F received 30 July 2010 
HG-02 House Types G & G1 Elevations revision G received 30 July 2010 
HG2-03 House Type G2 Floor Plans revision B received 30 July 2010 
HG2-04 House Type G2 Elevations revision C received 30 July 2010 
HH-01 House Type H Floor Plans revision H received 8 February 2011 
HH-02 House Type H Floor Plans revision C received 30 July 2010 
HH-03 House Type H Elevations revision J received 8 February 2011 
HH1-01 House Type H1 Floor Plans revision H received 8 February 2011 
HH1-02 House Type H1 Elevations revision H received 30 July 2010 
HH2-01 House Type H2 Floor Plans revision C received 30 July 2010 
HH2-02 House Type H2 Elevations revision C received 30 July 2010 
HJ-01 House Type J Floor Plans revision F received 30 July 2010 
HJ-02 House Type J Elevations revision F received 30 July 2010 

HLL 1-01 House Types L & L 1 Floor Plans revision E received 30 July 2010 
HLL 1-02 House Types L & L 1 Elevations revision D received 30 July 2010 
HM-01 House Type M Floor Plans revision H received 30 July 2010 
HM-02 House Type M Elevations revision G received 30 July 2010 
HN-01 House Type N Floor Plans revision H received 8 February 2011 
HN-02 House Type N Elevations revision H received 8 February 2011 
HN-03 House Type N Elevations revision G received 30 July 2010 
HP-01 House Type P Floor Plans revision E received 8 February 2011 
HP-02 House Type P Elevations revision G received 8 February 2011 
HP1-01 House Type P1 Floor Plans revision E received 11 August 2011 
HP1-02 House Type P1 Elevations revision E received 8 February 2011 
HR-01 House TypeR Floor Plans revision H received 30 July 2010 
HR-02 House TypeR Elevations revision F received 30 July 2010 

Paoer certified as sustainable bv an indeoendent alobal forest certification oraanisation 



HS-01 House Type S Floor Plans revision J received 18 April 2011 
HS-02 House Type S Elevations revision G received 8 February 2011 
HS1-01 House Type 51 Floor Plans revision E received 8 February 2011 
HS1-02 House Type 51 Elevations revision G received 8 February 2011 
F1-01 Flat Type F1 Ground Floor Plan revision D received 30 July 2010 
F1-02 Flat Type F1 First Floor Plan revision D received 30 July 2010 
F1-03 Flat Type F1 Second Floor Plan revision D received 30 July 2010 
F1-04 Flat Type F1 Elevation 1 revision F received 30 July 2010 
F1-05 Flat Type F1 Elevation 2 revision F received 30 July 2010 
F1-06 Flat Type F1 Rear & Side Elevations revision F received 30 July 2010 
F2-01 Flat Type F1 Ground Floor Plan revision E received 30 July 2010 
F2-02 Flat Type F2 First Floor Plan revision D received 30 July 201 0 
F2-03 Flat Type F2 Second Floor Plan revision D received 30 July 2010 
F2-04 Flat Type F2 Front Elevation revision E received 30 July 2011 
F2-05 Flat Type F2 Rear & Side Elevations revision E received 30 July 2011 
F3-01 Flat Type F3 Ground Floor Plan revision F received 8 February 2011 
F3-02 Flat Type F3 First Floor Plan revision F received 8 February 2011 
F3-03 Flat Type F3 Second Floor Plan revision F received 8 February 2011 
F3-04 Flat Type F3 Elevations revision F received 8 February 2011 
F3-05 Flat Type F3 Elevations revision F received 8 February 2011 
GC-01 Single Garage/Cycle Store1 Floor Plans/Elevations received 30 July 2010 
GC-02 Double Garage/Cycle Store2 Floor Plans/Elevations received 30 July 2010 
GC-03 Double Garage/Cycle Store 3 Floor Plans I Elevations received 30 July 2010 
G-02 Double Garage Floor Plans I Elevations received 30 July 2010 
G-03 Triple Garage I Cycle Store Floor Plans I Elevations received 30 July 2010 
G-04 Garages/Cycle Store Type A Floor Plans I Elevations received 30 July 2010 
G-05 Garages/Cycle Store Type B Floor Plans I Elevations received 30 July 2010 
G-06 Bin/Cycle Store Floor Plans I Elevations received 30 July 2010 
G-07 Drive through/Garage Floor Plans I Elevations received 30 July 2010 
G-08 Car Port Floor Plans I Elevations received 30 July 201 0 
G-09 Quadruple Garage Floor Plans I Elevations received 30 July 2010 
G-10 Bin/Cycle Store Floor Plans I Elevations received 30 July 2010 
G-11 Car Ports received 18 Apri12011 

ECP 1 Existing Contour Plan revision 0 received 30 July 2010 
PCP 1 Proposed Contour Plan revision 0 received 30 July 2010 
EPP 1 Existing and Proposed Profile revision 0 received 30 July 2010 
EP1 Earthworks Movement Plan- Phase 1 revision 0 received 30 July 2010 
EP2 Earthworks Movement Plan- Phase 2 revision 0 received 30 July 2010 
EP3 Earthworks Movement Plan- Phase 3 revision 0 received 30 July 2010 

16702/010/111 M23 J11: Proposed Final Highway Layout revision D received 7 March 2011 

16702/010/112 M23 J11: Proposed Interim Highway Layout revision C received 7 March 2011 

16702/SK003 Kilnwood Vale, development area within Phase 2 2022 with development- daytime 
noise 2"d floor (worst case) contour with no bund >=63dB LAeq, 16hrs received 28 July 2011 

16702/SK004 Kilnwood Vale, development area within Phase 1 2022 with development- daytime 
noise 2"d floor (worst case) contour with no bund >=63dB LAeq. 16hrs received 28 July 2011 
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16702/SK005 Kilnwood Vale, development area within Phase 2 2022 with development- night time 
noise 2"d floor (worst case) contour with no bund >=57 dB LAeq. Bhrs received 3 August 2011 

16702/SK006 Kilnwood Vale, development area within Phase 1 2022 with development- night time 
noise 2n floor (worst case) contour with no bund >=57 dB LAeq. Bhrs received 3 August 2011 

16702-441-015 Kilnwood Vale Crawley noise bund parameters position and height of bund crest, sheet 
1 of 2, received 23 June 2011 

16702-441-016 Kilnwood Vale Crawley noise bund parameters position and height of bund crest, sheet 
2 of 2, revision A received 23 June 2011 

16702/441/007 Road & Street Lighting, Lighting Classes revision A received 30 July 2011 

16702/441/R04/01 General Arrangement revision A received 30 July 2010 
16702/441/R04/02 Alignment revision A received 23 June 2011 
16702/441/R04/03 Geometry and Visibility revision B received 7 February 2011 
16702/441/R04/04 Roundabout Layout- Deflection revision A received 30 July 2010 
16702/441/R04/05 Vehicle Swept Path Analysis revision A received 30 July 2010 
16702/441/R04/06 Vehicle Swept Path Analysis revision A received 30 July 2010 
16702/441/R04/07 Traffic Signals revision A received 30 July 2010 
16702/441/R04/08 Road Lighting revision A received 30 July 2010 
16702/441/R04/09 Traffic Signs, Landscaping and Street Furniture revision A received 30 July 2010 
16702/441/R04/1 0 Road Restraint Risk Assessment revision C received 7 February 2011 
16702/441/R04/11 Noise Mitigation revision A received 30 July 201 0 
16702/441/R04/12 DMRB Standards- Relaxations and Departures revision A received 30 July 2010 
16702/441/R04/13 Future Relief Road Gyratory revision A received 30 July 2010 

16702/441/PA/01 Phase 1: A264 Accesses revision A received 11 August 2011 
16702/441/PA/02 Whole Site: Illustrative Bus Gate Plan revision A received 30 July 2010 
16702/441/PA/03 Phase 1: Visibility revision C received 4 August 2011 
16702/441/PA/04 Phase 1: Vehicle Swept Path Analysis: Pantechnicon revision C received 4 August 
2011 
16702/441/PA/05 Phase 1: Vehicle Swept Path Analysis: Refuse Vehicle and Bin Collection Points 
revision E received 31 August 2011 
16702/441/PA/06-01 Phase 1: Vehicle Swept Path Analysis: Bus and Cars sheet 1 revision B 
received 4 August 2011 
16702/441/PA/06-02 Phase 1: Vehicle Swept Path Analysis: Bus and Cars Sheet 2 revision B 
received 4 August 2011 
16702/441/PA/06-03 Phase 1: Vehicle Swept Path Analysis: Bus and Cars Sheet 3 revision B 
received 4 August 2011 
16702/441/PA/06-04 Phase 1: Vehicle Swept Path Analysis: Bus and Cars Sheet4 revision B 
received 4 August 2011 
16702/441/PA/06-05 Phase 1: Vehicle Swept Path Analysis: Bus and Cars Sheet 5 revision B 
received 4 August 2011 
16702/441/PA/06-06 Phase 1: Vehicle Swept Path Analysis: Bus and Cars Sheet 6 revision B 
received 4 August 2011 
16702/441/PA/06-07 Phase 1: Vehicle Swept Path Analysis: Bus and Cars Sheet 7 revision B 
received 4 August 2011 
16702/441/PA/07 Phase 1: Highways Horizontal Alignment revision B received 4 August 2011 
16702/441/PA/08 Phase 1: Highway Vertical Alignment revision B received 4 August 2011 
16702/441/PA/09 Phase 1: Street & Parking Court Lighting revision C received 4 August 2011 

Paoer certified as sustainable bv an indeoendent alobal forest certification oraanisation 



16702/441/PA/10 Site Access: Street Lighting revision B received 4 August 2011 
16702/441/PA/11 Phase 1: Finished Floor Levels revision B received 4 August 2011 
16702/441/PA/12 Phase 1: Foul & Surface Water Drainage revision D received 4 August 2011 
16702/441/PA/13 Whole Site: Sub Station Details revision A received 30 July 2010 
16702/441/PA/14-01 Utility Infrastructure Plan & Existing Services revision B received 7 February 2011 
16702/441/PA/14-02 Utility Infrastructure Plan & Existing Services revision A received 30 July 2010 
16702/441/PA/15 Phase 1: Bewbush Footpath/ Cycle Path & Bridleway Link revision D 
received 7 February 2011 

16702/441/R05 Whole site and Phase 1 Utility Report revision A received 30 July 2010 
16702/441/R06 Phase 1 Street Lighting Report revision A received 30 July 201 0 
16702/441/R04 Design Statement A264 Site Access revision A received 30 July 2010 
16702/441/R004 Addendum- Design Statement A264 Site Access Section 3 & Appendix D- output 
from RRRAP, revision C received 7 February 2011 

0404.00027.16.DT.001 Proposed Sections- Gateway I A264 Bund (Sheet 1 of 2) revision 4 
received 3 August 2011 
0404.00027.16.DT.002 Proposed Sections- Gateway I A264 Bund (Sheet 2 of 2) revision 2 
received 3 August 2011 
0404.00027 .16.DT .003 Proposed Sections - A264 Bund East (Sheet 1 of 2) revision 2 
received 3 August 2011 
0404.00027 .16.DT .004 Proposed Sections - A264 Bund East (Sheet 2 of 2) revision 2 
received 3 August 2011 
0404.00027.16.DT.005 Proposed Sections- Phase 1 SuDS Pond (Sheet 1 of3) revision 1 
received 30 July 2010 
0404.00027.16.DT.006 Proposed Sections- Phase 1 SuDS Pond (Sheet 2 of 3) revision 1 
received 30 July 2010 
0404.00027.16.DT.007 Proposed Sections- Phase 1 SuDS Pond (Sheet 3 of3) revision 1 
received 30 July 2010 
0404.00027 .16.DT .008 Proposed Sections - Gateway Village Green I Duck Pond revision 1 
received 30 July 2010 
0404.00027 .16.DT .009 Proposed Sections -Western Boundary (Phase 1) received 7 February 2011 
0404.00027.16.DT.050 Boundary Details- Rear Gardens (Sheet 1 of2) revision 1 received 30 July 2010 
0404.00027.16.DT.051 Boundary Details- Rear Gardens (Sheet 2 of2) revision 1 received 30 July 2010 
0404.00027 .16.DT .052 Boundary Details - Garden Gates and Driveway Gates revision 2 
received 7 February 2011 
0404.00027.16.DT.053 Boundary Details- Feature Walls revision 2 received 7 February 2011 
0404.00027 .16.DT .054 Boundary Details - 1.4m High timber post and rail fencing (to semi-private 
areas) revision 2 received 7 February 2011 
0404.00027 .16.DT .055 Boundary Details - 1.2m High timber post and wire with top and bottom rail (to 
NW Phase 1 -temporary) revision 1 received 7 February 2011 
0404.00027 .16.DT .056 Boundary Details - 1.4m High timber post and wire with top with wire mesh 
panels (to western boundary) received 7 February 2011 

0404.00027.16.SS.001 Existing Site Survey Overview revision 1 received 30 July 2010 
0404.00027.16.SS.002 Existing Site Survey (Sheet 1 of 8) revision 1 received 30 July 2010 
0404.00027.16.SS.003 Existing Site Survey (Sheet 2 of 8) revision 1 received 30 July 2010 
0404.00027.16.SS.004 Existing Site Survey (Sheet 3 of 8) revision 1 received 30 July 2010 
0404.00027 .16.SS.005 Existing Site Survey (Sheet 4 of 8) revision 1 received 30 July 201 0 
0404.00027.16.SS.006 Existing Site Survey (Sheet 5 of 8) revision 1 received 30 July 2010 
0404.00027.16.SS.007 Existing Site Survey (Sheet 6 of 8) revision 1 received 30 July 2010 
0404.00027.16.SS.008 Existing Site Survey (Sheet 7 of 8) revision 1 received 30 July 2010 
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0404.00027.16.SS.009 Existing Site Survey (Sheet 8 of 8) revision 1 received 30 July 2010 

0404.00027.16.TSP.001 Tree Survey Plan -Inset A revision 1 received 11 August 2011 
0404.00027.16.TSP.002 Tree Survey Plan -Inset B revision 1 received 30 July 2011 
0404.00027.16.TSP.003 Tree Survey Plan -Inset C & D revision 1 received 30 July 2011 
0404.00027.16.TSP.004 Tree Survey Plan -Inset E revision 1 received 30 July 2011 
0404.00027.16.TSP.005 Tree Survey Plan -Inset F revision 1 received 30 July 2011 
0404.00027.16.TSP.006 Tree Survey Plan -Inset G revision 1 received 30 July 2011 
0404.00027.16.TSP.007 Tree Survey Plan -Inset H revision 1 received 30 July 2011 
0404.00027.16.TSP.050 Tree Constraints Plan- BS5837 Tree Survey received 11 August 2011 

0404.00027.16.S0.001 Tree Felling I Retention I Protection Overview revision 2 
received 7 February 2011 
0404.00027.16.S0.002 Tree Felling I Retention I Protection (Sheet 1 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.003 Tree Felling I Retention I Protection (Sheet 2 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.004 Tree Felling I Retention I Protection (Sheet 3 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.005 Tree Felling I Retention I Protection (Sheet 4 of 14) revision 1 
received 30 July 2011 
0404.00027.16.S0.006 Tree Felling I Retention I Protection (Sheet 5 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.007 Tree Felling I Retention I Protection (Sheet 6 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.008 Tree Felling I Retention I Protection (Sheet 7 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.009 Tree Felling I Retention I Protection (Sheet 8 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.010 Tree Felling I Retention I Protection (Sheet 9 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.011 Tree Felling I Retention I Protection (Sheet 10 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.012 Tree Felling I Retention I Protection (Sheet 11 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.013 Tree Felling I Retention I Protection (Sheet 12 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.014 Tree Felling I Retention I Protection (Sheet 13 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.015 Tree Felling I Retention I Protection (Sheet 14 of 14) received 30 July 2010 

0404.00027.16.GA.050 General Arrangement Overview revision 4 received 7 February 2011 
0404.00027.16.GA.051 General Arrangement (Sheet 1 of 14) revision 4 received 7 February 2011 
0404.00027.16.GA.052 General Arrangement (Sheet 2 of 14) revision 4 received 7 February 2011 
0404.00027.16.GA.053 General Arrangement (Sheet 3 of 14) revision 4 received 7 February 2011 
0404.00027.16.GA.054 General Arrangement (Sheet 4 of 14) revision 4 received 7 February 2011 
0404.00027.16.GA.055 General Arrangement (Sheet 5 of 14) revision 4 received 7 February 2011 
0404.00027.16.GA.056 General Arrangement (Sheet 6 of 14) revision 4 received 7 February 2011 
0404.00027.16.GA.057 General Arrangement (Sheet 7 of 14) revision 4 received 7 February 2011 
0404.00027.16.GA.058 General Arrangement (Sheet 8 of 14) revision 4 received 7 February 2011 
0404.00027.16.GA.059 General Arrangement (Sheet 9 of 14) revision 4 received 7 February 2011 
0404.00027 .16.GA.060 General Arrangement (Sheet 1 0 of 14) revision 4 received 7 February 2011 
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0404.00027.16.GA.061 General Arrangement {Sheet 11 of 14) revision 4 received 7 February 2011 
0404.00027 .16.GA.062 General Arrangement (Sheet 12 of 14) revision 4 received 7 February 2011 
0404.00027.16.GA.063 General Arrangement (Sheet 13 of 14) revision 4 received 7 February 2011 
0404.00027.16.GA.100 Phase 1 Masterplan revision 1 received 7 February 2011 

0404.00027.16.GA.210 Open Space Strategy and Phasing Plan revision D received 4 August 2011 

0404.00027.16.PP.001 Proposed Planting Plan Overview revision 2 received 7 February 2011 
0404.00027.16.PP.002 Proposed Planting Plan (Sheet 1 of 12) revision 2 received 7 February 2011 
0404.00027.16.PP.003 Proposed Planting Plan (Sheet 2 of 12) revision 2 received 7 February 2011 
0404.00027.16.PP.004 Proposed Planting Plan (Sheet 3 of 12) revision 2 received 7 February 2011 
0404.00027.16.PP.005 Proposed Planting Plan (Sheet 4 of 12) revision 2 received 7 February 2011 
0404.00027.16.PP.006 Proposed Planting Plan {Sheet 5 of 12) revision 2 received 7 February 2011 
0404.00027.16.PP.007 Proposed Planting Plan (Sheet 6 of 12) revision 2 received 7 February 2011 
0404.00027.16.PP.008 Proposed Planting Plan (Sheet 7 of 12) revision 2 received 7 February 2011 
0404.00027.16.PP.009 Proposed Planting Plan (Sheet 8 of 12) revision 2 received 7 February 2011 
0404.00027.16.PP.010 Proposed Planting Plan (Sheet 9 of 12) revision 2 received 7 February 2011 
0404.00027.16.PP.011 Proposed Planting Plan (Sheet 10 of 12) revision 2 received 7 February 2011 
0404.00027.16.PP.012 Proposed Planting Plan (Sheet 11 of 12) revision 2 received 7 February 2011 
0404.00027.16.PP.013 Proposed Planting Plan (Sheet 12 of 12) revision 2 received 7 February 2011 

403.0404.00027 Site Waste Management Plan received 30 July 2010 

Housing Mix Schedule revision B received 30 July 2010 
Kilnwood Vale Design and Access Statement received 30 July 2010 
Kilnwood Vale Supplementary note to Design and Access Statement - February 2011 
received 7 February 2011 
Kilnwood Vale Strategic Design Code received 30 July 2010 
Kilnwood Vale Planning Statement received 30 July 2010 
Kilnwood Vale Environmental Impact Assessment- Volumes 1, 2 and 3 including landscape and visual 
impact assessment photomontages received 30 July 2010 
Kilnwood Vale Sustainability Statement received 30 July 2010 
Kilnwood Vale Open Space Strategy received 30 July 2010 
Arboricultural Survey received 30 July 2010 
Gatwick Safeguarding Plan LGW1924 received 3 October 2011 

Note to Applicant 
Under section 109 of the Water Resources Act 1991 and/or byelaws, any works or structures 
whatsoever, in, over, under or within 8 metres of a main river (including the erection of any flow 
control structures) require the prior written consent of the Environment Agency. 

Note to Applicant 
Under Section 23 of the Land Drainage Act 1991, if it is proposed to fill, divert, obstruct or culvert a 
watercourse (including the erection of any flow control structures or realignment), the applicant 
would require a Flood Defence Consent from the Environment Agency. 

Note to Applicant 
Under the Water Resources Act 1991, any impoundment of a watercourse to create ponds will 
require an impoundment licence from the Environment Agency. Any impoundment licence will be 
subject to a condition that ensures 'compensation flow' at all times. 
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Note to Applicant 
We will require full design details and calculations for the proposed control structure 
(demonstrating no increase in either the volume or rate of surface water leaving the site and 
including any necessary provisions for a low flow bypass and/or fish bypass) to be submitted. The 
drawings for the design of the control structure for the attenuation feature (on-line pond), to clearly 
show how it will retain the 'pond' bed as close to a natural watercourse as possible will also be 
required. 

Note to Applicant 
We would encourage the applicant to contact Nick Foulkes (nick.foulkes@environment
agency.gov.uk) and Ruth Hanniffy (Ruth.Hanniffy@environment-agency.gov.uk) as soon as 
possible for advice relating to the impact that the proposed structure will have on fish passage and 
ecology. 

Note to Applicant 
We recommend, prior to occupation of the development, due consideration of the maintenance 
and management of the Sustainable Drainage Schemes (SuDS). 

Note to Applicant 
HDC will expect a high quality building design for the CHP plant. Whilst it is appreciated that the 
technology selected will set certain engineering design constraints particular attention should be 
given to its scale, mass, height and appearance so as not to create an overbearing relationship 
and adversely affect the visual amenity of residents in the phase 1 development area or the wider 
landscape impact .In addition, whilst the building heights parameter plan would allow a chimney up 
to 60M height HDC would encourage use of a technology and design that can minimise the height 
needed. 

Note to Applicant 
Prior to the commencement of any works on site, developers must contact Network Rail to inform 
them of their intention to commence works. This must be undertaken a minimum of 6 weeks prior 
to the proposed date of commencement. 

Note to Applicant 
Children's play areas, open spaces and amenity areas must be protected by a secure fence along 
the boundary of one of the following kinds, concrete post and panel, iron railings, steel palisade or 
such other fence approved by the Local Planning Authority acting in consultation with the railway 
undertaker to a minimum height of 2 metres and the fence shall not be able to be climbed. 

Note to Applicant 
Hedge planted adjacent to Network Rail's boundary fencing for screening purposes should be so 
placed that when fully grown it does not damage the fencing or provide a means of scaling it. No 
hedge should prevent Network Rail from maintaining its boundary fencing. 

Lists of trees that are permitted and those that are not permitted are provided below and these 
should be added to any tree planting conditions: 

Permitted: 
Birch (Betula), Crab Apple (Malus Sylvestris), Field Maple (Acer Campestre), Bird Cherry (Prunus 
Padus), Wild Pear (Pyrs Communis), Fir Trees - Pines (Pinus), Hawthorne (Cretaegus), Mountain 
Ash- Whitebeams (Sorbus), False Acacia (Robinia), Willow Shrubs (Shrubby Salix), Thuja Plicatat 
"Zebrina" 
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Not Permitted: 
Alder (Alnus Glutinosa), Aspen - Popular (Populus), Beech (Fagus Sylvatica), Wild Cherry (Prunus 
Avium), Hornbeam (Carpinus Betulus), Small-leaved Lime (Tilia Cordata), Oak (Quercus), Willows 
(Salix Willow), Sycamore - Norway Maple (Acer), Horse Chestnut (Aesculus Hippocastanum), 
Sweet Chestnut (Castanea Sativa), London Plane (Platanus Hispanica). 

Note to Applicant 
With regard to surface water drainage it is the responsibility of a developer to make proper 
provision for drainage to ground, water courses or a suitable sewer. In respect of surface water it 
is recommended that the applicant should ensure that storm flows are attenuated or regulated into 
the receiving public network through on or off site storage. When it is proposed to connect to a 
combined public sewer, the site drainage should be separate and combined at the final manhole 
nearest the boundary. Connections are not permitted for the removal of Ground Water. Where the 
developer proposes to discharge to a public sewer, prior approval from Thames Water Developer 
Services will be required. They can be contacted on 0845 850 2777. 

Note to Applicant 
A Trade Effluent Consent will be required for any Effluent discharge other than a 'Domestic 
Discharge'. Any discharge without this consent is illegal and may result in prosecution. (Domestic 
usage for example includes -toilets, showers, washbasins, baths and canteens). Typical Trade 
Effluent processes include: - Laundrette/Laundry, PCB manufacture, photographic/printing, food 
preparation, abattoir, farm wastes, vehicle washing, metal plating/finishing, cattle market wash 
down, chemical manufacture, treated cooling water and any other process which produces 
contaminated water. Pre-treatment, separate metering, sampling access etc, may be required 
before the Company can give its consent. Applications should be made to Waste Water Quality, 
Crossness STW, Belvedere Road, Abbeywood, London. SE2 9AQ. Telephone: 020 8507 4321. 

Note to Applicant 
Thames Water would recommend that petrol/oil interceptors be fitted in all car 
parking/washing/repair facilities. Failure to enforce the effective use of petrol/ oil interceptors 
could result in oil-polluted discharges entering local watercourses. 

Note to Applicant 
The applicant should note that a detailed planning application will be required for any bridges 
constructed in connection with this application (excluding the bridge over the SUDS in Phase 1) 
with particular reference to conditions 31 and 73 above. 

Note to Applicant 
In addition to the details already submitted pursuant to condition x (this condition -The detailed 
landscape scheme for the A264 landscape buffer, A264 highway access and for the Phase 1 
residential development shall be approved in writing by the local planning authority and 
implemented in accordance with an agreed timetable which shall be submitted and agreed in 
writing by the Local Planning Authority within 4 months of the commencement of development.) 
the additional details which are required are: 

Tree pit and staking/underground guying details 
A written hard and soft landscape specification (National Building Specification compliant) 
Details of amenity grass and wildflower seeding mixes 
Details of any swales or any other hard and soft landscape feature associated with SUDS 

Note to Applicant 
Notwithstanding the formal design principles and illustrative layout for the Viewpoint Open Space 
included within the Design and Access Statement and the Open Space Strategy HOC will expect a 
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more informal design and layout for this area which would ensure a landscape character more 
appropriate to its edge of countryside location. 

Note to Applicant 
The provision of green roofs, green walls and rainwater gardens associated with community, retail, 
school and employment buildings and residential blocks of flats is strongly recommended to 
enhance Suds source control provision, to maximise landscape and biodiversity enhancements 
and generally improve the sustainable construction credentials of the development. 

Note to Applicant 
HDC will expect sensitive design and integration of Suds features both in open spaces and any 
located within the streetscape and other areas of the public realm of the development. They 
should be designed to ensure they enhance the landscape and biodiversity, rather than as purely 
engineered features. Particular attention will be given to details such as their profiles, planting, and 
the appearance of inlet and outlet features. 

Consideration should be given, as part of the reserved matters submissions for each future phase 
of the development, to: 
a) combining hedges with post and rail or picket fences to provide garden boundaries (rather than 

2m height close boarded fences) 
b) provision of medium - large potential size trees within larger gardens to strengthen the green 

infrastructure of the site and to provide a landscape and biodiversity enhancement 
c) Appropriate landscape treatment of any parking court areas using a combination of softening 

tree, shrub and climbing planting to soften walls, fences and hard surface areas, ensuring 
adequate space for future growth and ensuring provision is made for their long term 
maintenance 

d) Provision of semi-mature size nursery stock trees at key locations within the development such 
as squares, open spaces or gateways to ensure more initial landscape impact in these 
prominent locations 

e) Inclusion of drought resistant species to mitigate against the impact of climate change 

Note to Applicant 
Notwithstanding the illustrative design and access statement proposals for a needle public art 
feature of considerable height in the Circus area it is expected that any public art feature that is 
included in this area will be of a scale and height that avoids any adverse visual impact on the 
High Weald AONB and the wider landscape. 

Note to Applicant 
HDC will expect a high quality building design for the CHP plant. Whilst it is appreciated that the 
technology selected will set certain engineering design constraints particular attention should be 
given to its scale, mass, height and appearance so as not to create an overbearing relationship 
and adversely affect the visual amenity of residents in the phase 1 development area or the wider 
landscape impact .In addition, whilst the building heights parameter plan would allow a chimney up 
to 60M height HDC would encourage use of a technology and design that can minimise the height 
needed. 

Note to Applicant 
Taking into the consideration the loss of the tree clump G6 as part of the permitted development, a 
prominent feature in the local landscape which includes mature oak trees it is expected that the 
viewpoint open space will include provision of at least 5 no semi-mature oak trees of 50-60cm 
size, by way of appropriate compensation for the loss of G6 
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Note to Applicant 
Notwithstanding the strategic design code HOC reserves the right when considering detailed 
landscape submissions for each phase to seek variation to the plant species lists and hard 
landscape palette, taking into consideration precise design and layout considerations, particular 
environmental constraints and the long build out time of the development. 

Note to Applicant 
The knoll landform feature will be a prominent local landmark. HOC will expect the reserved 
matters submission for this area to include a sculptural landform with swathes of wildflowers of 
single colours and well designed park furniture to be provided. 

Note to Applicant 
Pre application discussion is encouraged with HOC's Landscape Architect, as well as the relevant 
HOC leisure officers, prior to the submission of any reserved matters applications for the key open 
spaces on the development site. This can ensure at an early stage that appropriate consideration 
is given to their design and layout and the facilities to be provided within them. 

Note to Applicant: 
In making this decision the Council has had regard to the following policy(ies) from the Local 
Development Framework Core Strategy/Local Development Framework General Development 
Control Policies: 

JAAP, PPS1, PPS9, PPG13, PPS23, PPG24, PPS25, CP1, CP13, DC2, DC5, DC?, 
DC9, DC1 0, DC40 

Note to Applicant: 
You are advised that this permission does not constitute an approval under the Building 
Regulations. Before you proceed with your proposal you should ensure that a Building Control 
application is not required, or has been submitted. The Building Control Department can be 
contacted on 01403 215151. 

REASONS FOR GRANTING PLANNING PERMISSION: 

1. The proposal is consistent with the provisions of the development plan. 

N.B. PLANNING APPEAL PROCESS 
If you are aggrieved by the decision to refuse permission for the proposed development or to grant 
it subject to conditions, then you can appeal to the Secretary of State under Section 78 of the 
Town and Country Planning Act 1990. 

You must appeal within 12 weeks of the date of the decision notice for a householder application 
and within 26 weeks for other types of planning applications. Please note, only the applicant 
possesses the right of appeal. 

The details of how to appeal together with the form which must be used can be obtained from the 
Planning Inspectorate at Temple Quay House, 2 The Square, Temple Quay, Bristol, BS1 6PN or 
on-line at www.planninqportal.qov.uk/pcs 
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Sarah Beuden 
Savills 
2 Charlotte Place 
Southampton 
Hampshire 
S014 OTB 

Horsham 
District 
Council 

Application Number: DC/15/2813 

TOWN & COUNTRY PLANNING ACT, 1990 (as amended) 
TOWN & COUNTRY PLANNING (Development Management Procedure) (England) Order 2015 

On behalf of: Crest Nicholson Operations Ltd 

In pursuance of their powers under the above-mentioned Act and Order the Council hereby notify 
you that they PERM IT the following development, that is to say: 

Variation of conditions 3, 4, 7, 8, 9, and 10 of hybrid planning application DC/10/1612 to 
enable the reconfiguration of the neighbourhood centre, community facilities and open 
space 

Holm bush Farm Landfill Site Crawley Road Faygate West Sussex 

to be carried out in accordance with Application No. DC/15/2813 submitted to the Council on 
21/12/2015 and subject to compliance with the plans/documents and conditions specified 
hereunder. 

Dr Chris Lyons 
Director of Planning, Economic Development & Property Date: 28/04/2016 

Part A: Outline approval for the development of approximately 2500 dwellings, new access 
from A264 and a secondary access from A264, neighbourhood centre, comprising 
retail, community building with library facility, public house, primary care centre and 
care home, main pumping station, land for primary school and nursery, land for 
employment uses, new rail station, energy centre and associated amenity space. 

1 Applications for the approval of reserved matters shall be made to the Local Planning 
Authority before 16th October 2023. 

Reason: To comply with Section 92 of the Town and Country Planning Act 1990. 

2 The development hereby permitted shall begin either before the expiration of five years from 
the date of this permission or before the expiration of two years from the date of the approval 
of the last of the reserved matters to be approved, whichever is the later. 

Horsham District Council, Parkside, Chart Way, Horsham, West Sussex RH12 1RL 



Reason: To comply with Section 92 of the Town and Country Planning Act 1990. 

3 The submission of reserved matters applications pursuant to this outline application shall 
demonstrate substantial compliance with the following parameter plans submitted as part of 
the Outline application to fix the development principles:-

Land Use Plan - Drawing No. 321 Revision ADD 06 
Residential Density Plan - Drawing No. 322 Revision ADD 05 
Buildings Height Plan - Drawing No. 361 Revision ADD 03 
Pedestrian & Cycle Movement Plan - Drawing No. 352 Revision ADD 00 
Vehicular Movement Plan - Drawing No. 351 Revision ADD 03 
Landscape and Open Space Plan - Drawing No. 331 Revision ADD 00 

Reason: To enable the Local Planning Authority to control the development in detail and to 
ensure compliance with the Land West of Bewbush Joint Area Action Plan throughout the 
phased development of the applications site. 

4 The phasing of the development hereby permitted shall be in substantial accordance with the 
phasing and order shown on drawing No. 421 Revision ADD 00 unless otherwise agreed in 
writing by the Local Planning Authority. 

Reason: To ensure the delivery of the development and the associated infrastructure as 
required by the Land West of Bewbush Joint Area Action Plan. 

5 Approval of the details of the layout of the development, the scale of each building, the 
appearance of each building, access to and within the site and the landscaping of the 
development (hereinafter called "the reserved matters") shall be obtained from the Local 
Planning Authority in writing before the relevant phase or part phase of the development is 
commenced, other than the Phase 1 and remediation soil testing site clearance and 
earthworks approved as part of this application. The development shall be carried out in 
accordance with the approved details. 

Reason: To enable the Local Planning Authority to control the development in detail and to 
comply with Section 92 of the Town and Country Planning Act 1990. 

6 Plans and particulars submitted pursuant to condition 5, (except where already provided in 
connection with Phase 1 ), above shall include the following details: 

i) any proposed access road(s) including details of horizontal and vertical alignment; 

ii) the layout, specification and construction programme for (1) any internal roads not 
covered by (i) above, (2) footpaths, (3) parking and turning areas (including visibility 
splays) (4) cycle parking areas and (5) cycle storage facilities; 

iii) The reserved matters application for landscaping referred to in condition (5) above shall 
include the following information: 
Location of existing trees, hedges, shrubs and other vegetation. 
The layout, character, structure and types of the proposed planting, together with an 

indicative schedule of planting species. 
The layout and character of the proposed hardsurfacing areas together with an 

indicative schedule of materials 
Details of any earthworks proposed, contours to be formed and representative 

cross/long-sections and 

iii) Location of lighting for roads, footpaths and other areas. 



The reserved matters for landscaping details shall show integration with the other reserved 
matters. 

Reason: To enable the Local Planning Authority to control the development in detail and to 
comply with Section 92 of the Town and Country Planning Act 1990. 

7 Notwithstanding the details as set out in the submitted Design and Access Statement (dated 
July 201 0), the Design and Access Statement Addendum (dated December 2015), a Design 
Brief for the Neighbourhood Centre, Station Square and Brook Crossing areas as shown in 
Figure A18.15 of the Design and Access Statement Addendum shall be submitted to and 
approved in writing by the Local Planning Authority prior to the commencement of Phase 3, 
other than remediation soil testing site clearance and earthworks approved as part of this 
application. 

The detailed design principles within the Design Brief shall include: 

Constraints 
Topography 
Land use 
Massing and building heights 
Access and circulation 
Parking 
Public realm 
Layout 
Appearance 
Phasing 
A 3 dimensional spatial masterplan 
Architectural, landscape and sustainable construction guidelines 

The reserved matters applications pursuant to this permission shall demonstrate compliance 
with the Design Brief and shall reflect the visions of the submitted Design and Access 
Statement (dated July 201 0), the Design and Access Statement Addendum (dated 
December 2015) and Landscape Strategy for the development. The development shall be 
carried out in accordance with the approved Design Brief. 

Reason: To enable the Local Planning Authority to control the development in detail and to 
ensure compliance with the Land West of Bewbush Joint Area Action Plan throughout the 
phased development of the applications site. 

8 Each phase or part phase of the development (excluding Phase 1) shall be accompanied by 
a statement of conformity with evidence to demonstrate that the design of the development 
is in substantial accordance with the vision/design principles/details of the Design and 
Access Statement (dated July 201 0) and the Design and Access Statement Addendum 
(dated December 2015), the Strategic Design Code and the Design Brief approved by 
condition 7. 

Reason: To ensure the delivery of a high quality development as required by the Land West 
of Bewbush Joint Area Action Plan. 

9 Plans showing the structure and layout for each of the key open spaces within the 
development) which are identified on plan the Landscape and Open Space Plan Drawing No. 
331 Revision ADD 00 (excluding open space within Phase 1) shall be submitted concurrently 
with the reserved matters for each phase or part phase in which the open spaces are located 
and approved in writing by the Local Planning Authority. 

Reason: To ensure the delivery of a high quality development as required by the Land West 
of Bewbush Joint Area Action Plan. 



1 0 For each phase or part phase of the development the key open spaces as identified on the 
Landscape and Open Space Plan Drawing No. 331 Revision ADD 00 (excluding open space 
within Phase 1) shall be laid out in accordance with the structure and layout approved by 
condition 9, and the structure, layout, facilities and equipment shall be provided in 
accordance with a timetable which shall be submitted to and approved in writing by the Local 
Planning Authority prior to the commencement of the relevant phase or part phase, other 
than remediation soil testing site clearance and earthworks and any related operations 
approved as part of this application. The development shall be carried out in accordance with 
the approved details and timetable. 

Reason: To ensure the delivery of a high quality development as required by the Land West 
of Bewbush Joint Area Action Plan. 

11 The development shall be carried out and thereafter be permanently retained in accordance 
with the overarching long term Landscape Management and Maintenance Plan details 
approved by letter dated 22nd January 2014 unless otherwise agreed in writing by the Local 
Planning Authority. 

Reason: To ensure the foundations for the future maintenance and management of the 
landscaping and open space to secure the delivery of a high quality landscape and 
development as required by the Land West of Bewbush Joint Area Action Plan. 

12 Prior to the occupation of any dwellings on each phase or part phase, a detailed 
management and maintenance plan, for areas of land within that phase or part phase, shall 
be submitted to and approved in writing by the Local Planning Authority clearly setting out 
future maintenance responsibilities for all areas of land within that phase or part phase. Each 
detailed management and maintenance plan shall be incorporated into, and demonstrate 
integration with the overarching Landscape Management and Maintenance Plan approved by 
condition 11 above, and shall include: 

Detailed Management and Maintenance Prescriptions/Operations 
Schedules of maintenance operations and their timing 
A plan showing parties responsible for the maintenance of different areas and their contact 

details. 

Each phase or part phase of the development shall thereafter be maintained in accordance 
with the approved Landscape Management and Maintenance plan, unless otherwise 
approved in writing by the Local Planning Authority. 

Reason: To ensure the foundations for the future maintenance and management of the 
landscaping and open space to secure the delivery of a high quality landscape and 
development as required by the Land West of Bewbush Joint Area Action Plan. 

13 Development within the areas shown red and yellow on the hybrid planning application 
component plan No. 248 Revision F shall be carried out and thereafter permanently retained 
in accordance with the detailed management and maintenance plan details approved by 
letter dated 22nd January 2014 unless otherwise agreed in writing by the Local Planning 
Authority. 

Reason: To ensure the foundations for the future maintenance and management of the 
landscaping and open space to secure the delivery of a high quality landscape and 
development as required by the Land West of Bewbush Joint Area Action Plan. 

14 The landscaping scheme for the A264 landscape buffer; the A264 highway access; and the 
Phase 1 residential development shall be implemented in accordance with the details and 
timetable approved by letters dated 3rd October 2012, 16th April2013 and 2nd July 2014 



unless otherwise agreed in writing by the Local Planning Authority. 

Reason: To ensure the delivery of a high quality development as required by the Land West 
of Bewbush Joint Area Action Plan. 

15 No development of any phase or part phase shall begin, other than remediation soil testing 
site clearance and earthworks approved as part of this application, until a scheme for the 
provision and management of a buffer zone of at least 5 metres other than at pinch points 
alongside the watercourses shall be submitted to and agreed in writing by the Local Planning 
Authority. The buffer zone shall be clear of all buildings, structures, fences etc and hard 
standing, including formal footpaths and cycle paths. Thereafter the development shall be 
carried out in accordance with the approved scheme and any subsequent amendments shall 
be agreed in writing with the Local Planning Authority. The scheme shall include: 

Implementation Plan 
plans showing the extent and layout of the buffer zone, identifying the exact location of 

pinch points within the buffer zones (and the justifications for these), the design, widths, 
surface types and distances from the edges of the paths to the top of the banks, of all 
footpaths and cycle paths adjacent to watercourse 

details of the planting scheme (for example, native species) 
details demonstrating how the buffer zone will be protected during development and 

managed/maintained over the longer term 

Reason: This planning condition is necessary to ensure the development complies with the 
principles of the NPPF, the UK BAP and Policy 31 of the Horsham District Planning 
Framework (2015). 

16 No development, excluding Phase 1 and remediation soil testing site clearance and 
earthworks approved as part of this application, shall take place until a scheme for the 
provision and management of compensatory habitat creation has been submitted to and 
agreed in writing by the Local Planning Authority and implemented as approved. Thereafter 
the development shall be implemented in accordance with the approved scheme. 

Reason: This planning condition is necessary to ensure the development complies with the 
principles of the NPPF and Policy 31 of the Horsham District Planning Framework (2015). 

17 No phase or part phase of the development shall commence until all existing 
trees/bushes/hedges to be retained within (and immediately adjacent to) that phase or part 
phase as approved pursuant to condition 5 above, have been protected by a fence erected 
in accordance with the guidance contained in BS 5837:2012 and maintained during the 
course of development within that phase or part phase. Within the areas so fenced off the 
existing ground level shall neither be raised nor lowered and no materials, temporary 
buildings, plant, machinery or surplus soil shall be placed or stored within such areas without 
the prior written approval of the Local Planning Authority. If any trenches for services are 
required in the fenced off areas they shall be excavated and backfilled by hand and any tree 
root encountered with a diameter of 25mm or more shall be left unsevered. 

Reason: In order to adequate protection to existing trees and hedges prior to the 
development of the site in accordance with Policy 33 of the Horsham District Planning 
Framework (2015). 

18 No trees, hedges or shrubs on the site, shall be wilfully damaged or uprooted, 
felled/removed, topped or lopped (without the previous written consent of the Local Planning 
Authority) until 5 years after completion of any phase or part phase of the development 
hereby permitted. Any trees, hedges or shrubs on the site, whether within the tree protective 
areas or not, which die or become damaged during the construction process shall be 
replaced with trees, hedging plants or shrubs of a type, size and in positions agreed by the 



Local Planning Authority. 

Reason: To ensure the retention and maintenance of trees and vegetation on the site 
unsuitable for permanent protection by Tree Preservation Order for a limited period in 
accordance with Policy 33 of the Horsham District Planning Framework (2015). 

19 Any plants which within a period of 5 years die, are removed, or become seriously damaged 
or diseased shall be replaced in the next planting season with others of similar size and 
species unless the Local Planning Authority gives written consent to any variation. 

Reason: To ensure the retention and maintenance of trees and vegetation on the site 
unsuitable for permanent protection by Tree Preservation Order for a limited period in 
accordance with Policy 33 of the Horsham District Planning Framework (20 15). 

20 No development or preparatory works within 15m of the Ancient Woodland in Pondtail Shaw 
shall begin until a methodology has been submitted to and approved in writing by the Local 
Planning Authority to support the detailed applications detailing how the ancient woodland 
will be protected during the construction of the adjacent development, western bridge 
crossing and any other development within 15m. The development shall be carried out in 
accordance with the approved details. 

Reason: To protect ancient woodland in accordance with Policy 31 of the Horsham District 
Planning Framework (2015), the NPPF and Section 40 of the Natural Environment and Rural 
Communities Act 2006. 

21 a) The development shall be carried out in accordance with the overarching long term 
Ecological Management Plan details approved by letter dated 27th November 2013 unless 
otherwise agreed in writing by the Local Planning Authority. 

b) A detailed Ecological Management plan shall be submitted as part of each reserved 
matters application and approved in writing by the Local Planning Authority and shall be 
incorporated into, and demonstrate integration with, the overarching Ecological Management 
Plan together with demonstrating compliance with the ecological mitigation set out in Chapter 
1 0 of the Environmental Statement. 

Each phase or part phase of the development shall thereafter be maintained in accordance 
with the approved overarching and detailed Ecological Management plan, unless otherwise 
approved in writing by the Local Planning Authority. 

Reason: To accord with the Design and Access Statement (dated July 2010), the Design 
and Access Statement Addendum (dated December 2015), the NPPF, Policy 31 of the 
Horsham District Planning Framework (2015) and the Natural Environment and Rural 
Communities Act 2006. 

22 No earthworks or recontouring associated with any phase or sub-phase shall begin until a 
scheme for the temporary drainage of that particular phase or sub-phase has been submitted 
to and approved in writing by the Local Planning Authority. The scheme shall subsequently 
be implemented in accordance with the approved details/timing embodied within the scheme 
and any subsequent amendments shall be agreed in writing with the Local Planning 
Authority. 

The scheme shall also include: 

demonstration that there will be no increase in the volume or rate of surface water runoff 
leaving the site for the duration of the earthworks and associated stabilisation period. 

measures to mitigate any increased risk of sediment entering the watercourses 



Reason: To prevent the increased risk of flooding; to protect water quality. This planning 
condition is necessary to ensure the development complies with the principles of the NPPF. 

23 No physical works affecting a watercourse within any phase or part phase shall begin until, a 
working method statement to cover all channel/ bank works (to include realignment or 
culverting) of any watercourses shall be submitted to and agreed in writing by the Local 
Planning Authority. Thereafter the development shall be carried out in accordance with the 
approved scheme and any subsequent amendments shall be agreed in writing with the Local 
Planning Authority. 

The scheme shall also include: 

demonstration that there will not be a detrimental impact upon flood risk or the 
geomorphology of the watercourse. 

Reason: To prevent a detrimental change in the flow conveyance of the watercourse, or 
increased risk of blockage which could lead to an increased risk of flooding and also to 
prevent an adverse impact upon the wildlife habitat. This planning condition is necessary to 
ensure the development complies with the principles of the NPPF and Policies 31 and 38 of 
the Horsham District Planning Framework (2015). 

24 There shall be no raising of ground levels within the one per cent annual probability (1 in 100 
year) flood extent, taking into account a suitable allowance for the potential impacts of 
climate change, without the prior written approval of the Local Planning Authority. 

Reason: To prevent an increase in the impact of flooding through a reduction in the 
floodwater storage capacity, or flow conveyance of the floodplain in accordance with the 
NPPF and Policy 38 of the Horsham District Planning Framework (2015). 

25 At the Reserved Matters stage for any phase or part phase (excluding Phase 1) a drainage 
strategy detailing any on and/or off site foul drainage works for that phase or part phase, 
shall be submitted to and approved in writing by the Local Planning Authority in consultation 
with the sewerage undertaker. No discharge of foul water from the site shall be accepted into 
the public system until the drainage works referred to in the strategy have been completed. 
The development shall be carried out in accordance with the approved details. 

Reason: The development may lead to sewage flooding; to ensure that sufficient capacity is 
made available to cope with the new development; and in order to avoid adverse 
environmental impact upon the community in accordance with the N PPF and Policy 38 of the 
Horsham District Planning Framework (2015). 

26 The development shall be carried out and thereafter retained in accordance with the potable 
water infrastructure plans approved by letter dated 3rd October 2012 unless otherwise 
agreed in writing {by way of a formal application for such) by the Local Planning Authority. 

Reason: To ensure that the existing infrastructure meets the needs of the development in 
accordance with Policy 38 of the Horsham District Planning Framework (20 15). 

27 At the Reserved Matters stage for any phase or part phase excluding Phase 1, a surface 
water drainage strategy for that phase or part phase based on sustainable drainage 
principles and an assessment of the hydrological and hydro geological context of the whole 
development, should be submitted to and approved in writing by the Local Planning 
Authority. 

The strategy shall also include: 

Details of how the sustainable drainage management train will be incorporated including a 



number of water treatment stages 
Details of how the drainage from the phase or part phase will discharge into the watercourse 

as proposed in section 15.3 of the approved Flood Risk Assessment (FRA) dated July 
2010 (SLR Ref: 403-00404-00027 ). 

Consideration of pollution prevention measures to protect watercourses and groundwater 
Confirmation that there will be no discharge to ground in areas affected by contamination 
Demonstration that the scheme complies with Advice Note 6 'Potential Bird Hazards from 

Sustainable Urban Drainage Schemes (SUDS)'. 
Demonstration that flows through railway culverts will be restricted to pre-development rates 

or less. 

The development shall be carried out in accordance with the details and any timings of the 
approved scheme. Any subsequent amendments shall be agreed in writing with the Local 
Planning Authority. 

Reason: To prevent the increased risk of flooding, and ensure a management train is 
incorporated as agreed to improve and protect water quality, improve habitat and amenity, 
and ensure future maintenance of the drainage system. This planning condition is necessary 
to ensure the development complies with the principles of the NPPF and Policy 38 of the 
Horsham District Planning Framework (2015). 

28 No development of any phase or part phase excluding Phase 1 shall begin, other than 
remediation soil testing site clearance and earthworks and any related operations approved 
as part of this application, until the following components of a scheme to deal with the risks 
associated with contamination of the site shall each be submitted to and approved, in writing, 
by the Local Planning Authority. 

A preliminary risk assessment which has identified: 

all previous uses 
potential contaminants associated with those uses 
a conceptual model of the site indicating sources, pathways and receptors 
potentially unacceptable risks arising from contamination at the site. 

A site investigation scheme, based on (1) to provide information for a detailed assessment of 
the risk to all receptors that may be affected, including those off site. 

The site investigation results and the detailed risk assessment (2) and, based on these, an 
options appraisal and remediation strategy giving full details of the remediation measures 
required and how they are to be undertaken. 

A verification plan providing details of the data that will be collected in order to demonstrate 
that the works set out in the remediation strategy are complete and identifying any 
requirements for longer-term monitoring of pollutant linkages, maintenance and 
arrangements for contingency action shall be submitted to, and approved, in writing, by 
the Local Planning Authority. This shall include measures to deal with any contamination 
not previously identified but subsequently found to be present at the site. 

The development shall be carried out in accordance with the approved details unless 
otherwise agreed in writing by the Local Planning Authority. 

Reason: The site is a known historic landfill site, therefore any risk needs to be dismissed. 
This planning condition is necessary to ensure the development complies with the principles 
of the NPPF. 

29 No occupation of any phase or part phase of the permitted development shall occur until a 
verification report demonstrating completion of the remediation works set out in the approved 
remediation strategy, and the effectiveness of the remediation for that phase or sub-phase 



shall be submitted to and approved, in writing, by the Local Planning Authority. The report 
shall include results of sampling and monitoring carried out in accordance with the approved 
verification plan to demonstrate that the site remediation criteria have been met. II shall also 
include any plan (a "long-term monitoring and maintenance plan") for longer-term monitoring 
of pollutant linkages, maintenance and arrangements for contingency action, as identified in 
the verification plan, and for the reporting of this to the Local Planning Authority. The long
term monitoring and maintenance plan shall be implemented as approved. 

The development shall be carried out in accordance with the approved details unless 
otherwise agreed in writing by the Local Planning Authority. 

Reason: The site is a known historic landfill site, therefore any risk needs to be dismissed. 
This planning condition is necessary to ensure the development complies with the principles 
of the NPPF. 

30 Piling or any other foundation designs using penetrative methods shall not be permitted other 
than with the express written consent of the LPA, which may be given for those parts of the 
site where it has been demonstrated that there is no resultant unacceptable risk to 
groundwater. 

Reason: Piling or other sources of ground penetration could create a pathway for 
contaminants to migrate into the groundwater. Preventative measures should be taken in 
order to protect groundwater quality. This planning condition is necessary to ensure the 
development complies with the principles of the NPPF. 

31 No development on a phase or part phase shall commence until a programme of 
archaeological work including a Written Scheme of Investigation for that phase or sub phase 
has been submitted to and approved by the Local Planning Authority in writing. The scheme 
shall include research questions; and 

The programme and methodology of site investigation and recording 
The programme for post investigation assessment 
Provision to be made for analysis of the archaeological archive arising from the site 

investigation and recording 
Provision to be made for publication and dissemination of the findings of the site 

investigation and recording 
Provision to be made for compilation and appropriate conservation of the archaeological site 

archive and insofar as may be reasonably practicable its deposition in an appropriate 
museum or publicly accessible repository 

Nomination of a competent person or persons or organisation to undertake the works set out 
within the Written Scheme of Investigation. 

No development shall take place other than in accordance with the approved Written 
Scheme of Investigation. 

Reason: In order to ensure that archaeological features on the site will be properly recorded 
before and during development and that the records will be satisfactorily reported in 
accordance with Policy 34 of the Horsham District Planning Framework (20 15). 

32 No dwellings shall be constructed north of the railway line until the bridge over the railway, as 
illustrated on the parameter plans approved as part of this application, has been constructed. 
Details of the bridge shall be submitted to and approved in writing by the Local Planning 
Authority as part of a reserved matters application and the bridge shall be constructed in 
accordance with the approved details. 

Reason: To ensure the delivery of a high quality accessible and integrated development as 
required by the Land West of Bewbush Joint Area Action Plan. 



33 Prior to the commencement of each Phase or part Phase of the development (including 
Phase 1) a construction environmental management plan (CEMP) for that phase or part 
phase shall be submitted to the Local Planning Authority for its written approval and 
thereafter implemented and maintained throughout the construction period in accordance 
with the approved CEMP. The CEMP shall include: 

Details of the working hours agreed with the Local Planning Authority for the implementation 
of the development; 

Details of the design and location of the construction access; 
Details of proposed wheel washing facilities located adjacent the construction site access; 
Details of an area for the storage of materials, parking for construction traffic and an 

appropriate turning area has been provided within the site clear of the public highway; 
A site waste management plan 
Details of temporary utilities 
How the construction will comply with the sustainable use of soils on construction sites. 
Details of a communication strategy to include the provision of a dedicated phone line for 

residents to contact the site manager directly with complaints which should be manned 
at all times while site works are in progress. 

Details of a routing agreement for the site construction traffic and HGV traffic associated 
with the movement of bulk material to and from the site; 

Details of means of suppressing dust during the construction process to include the regime 
for dust deposition measurement at the site boundaries; 

Details of the measures to mitigate the noise and vibration from construction including those 
measures identified in sections 13.5.1 to 13.5.4 of the Environmental Statement; 

Details of a surface water drainage scheme for the temporary drainage of the Site. The 
scheme shall subsequently be implemented in accordance with the approved details. 
The scheme shall include: 

demonstration that there will be no increase in the volume or rate of surface water runoff 
leaving the site for the duration of the earthworks and associated stabilisation period. 

measures to mitigate any increased risk of sediment entering the watercourses and 
groundwater. 

demonstration that there will be no discharge to ground that has been affected by 
contamination 

Measures for tree and hedgerow protection throughout the development programme; 
A detailed method statement for the removal or long-term management/eradication of 

Japanese Knotweed on the site. The method statement shall include proposed 
measures to prevent the spread of Japanese Knotweed during any operations such as 
mowing, strimming or soil movement. It shall also contain measures to ensure that any 
soils brought to the site are free of the seeds/root/stem of any invasive plant covered 
under the Wildlife and Countryside Act 1981. 

A detailed method statement for the construction of bridges to be submitted within the 
CEMP prior to the commencement of the relevant phase or sub-phase. 

Reason: In the interests of highway safety and ensuring the free flow of traffic on the 
highway network; to minimise the risk of damage to the highway; to safeguard the amenity of 
existing and proposed residents; to ensure a strategy is in place to manage surface water 
drainage and safeguard existing watercourse and groundwater; to safeguard existing 
landscape features and secure the eradication of Japanese Knotweed in accordance with 
Policies 31,33 and 40 of the Horsham District Planning Framework (2015). 

34 No dwelling within any phase or part phase of the development shall be occupied unless and 
until it has been provided with satisfactory parking arrangements in accordance with plans to 
be submitted and approved. The development shall be carried out in accordance with the 
approved details. 

Reason: To prevent random parking taking place within the development in accordance with 



Policies 40 and 41 of the Horsham District Planning Framework (2015). 

35 The proposed bus gate links from the development to Sullivan Drive and Woodcraft Road as 
illustrated on Movement Parameter Plan Drawing No. 351 Revision ADD 03 shall be 
designed, laid out and constructed in all respects to a specification (which shall include 
safety audits and demonstration of the connectivity with the adjoining highway) to be 
submitted to and agreed by the Local Planning Authority. 

The bus gate between the development and Sullivan Drive shall be provided by the 
occupation of the 900th dwelling and completed in accordance with the approved 
scheme. 

The bus gate between the development and Woodcraft Road shall be provided by the 
occupation of the 1,650th dwelling and completed in accordance with the approved 
scheme. 

Reason: In the interests of highway safety and to ensure the delivery of a high quality 
accessible and integrated development with pedestrian and public transport links in 
accordance with the Land West of Bewbush Joint Area Action Plan and Policy 40 of the 
Horsham District Planning Framework (2015). 

36 No more than 350 of the dwellings hereby permitted shall be occupied until the completion 
of: the improvements to Junction 11 of the M23 shown on drawing number 16702-01 0-112C; 
or such other scheme of works to the highway substantially to the same effect, as may be 
approved in writing by the local planning authority (who shall consult with the Highways 
England on behalf of the Secretary of State for Transport). 

Reason: To ensure that the M23 Motorway and the A23 Trunk Road continue to be an 
effective part of the national system of routes for through traffic in accordance with section 
1 0 of the Highways Act 1980 and to satisfy the reasonable requirements of road safety in 
accordance with the NPPF. 

37 No more than 800 dwellings hereby permitted shall be occupied until the completion of the 
improvements to Junction 11 of the M23 shown on drawing number 16702-010-111 D; or 
such other scheme of works to the highway substantially to the same effect as may be 
approved in writing by the local planning authority (who shall consult with the Highways 
Agency on behalf of the Secretary of State for Transport). 

Reason: To ensure that the M23 Motorway and the A23 Trunk Road continue to be an 
effective part of the national system of routes for through traffic in accordance with section 
1 0 of the Highways Act 1980 and to satisfy the reasonable requirements of road safety in 
accordance with the NPPF. 

38 No dwelling shall be constructed within any Phase or Part Phase of the development until a 
design assessment in respect of that dwelling has been submitted to and approved in writing 
by the Local Planning Authority. The assessment shall demonstrate the basis upon which the 
dwelling shall achieve at least Level 3 of the Code for Sustainable Homes or any other 
higher code level (or equivalent) required by national legislation as appropriate during the 
lifetime of the construction of the development. The design assessment shall include a water 
reduction strategy and shall demonstrate compliance with the Sustainability Statement 
submitted as part of this application. Each dwelling shall be constructed in accordance with 
the approved design assessment which relates to that dwelling. Unless otherwise approved 
in writing by the local planning authority, no dwelling hereby permitted shall be occupied 
unless a final Code Certificate certifying that at least Code Level 3 has been achieved (or the 
level required by national legislation at the time of construction), in respect of that dwelling, 
has been submitted to the local planning authority. 



Reason: To secure the construction of sustainable homes in line with code level 
requirements at the time of construction in accordance with the vision as set out in the Land 
West of Bewbush Joint Area Action Plan. 

39 Before the construction of any non-residential building hereby permitted is commenced a 
scheme for the achievement of a "very good" rating pursuant to the Building Research 
Establishment Environmental Assessment Method {or the equivalent rating of another such 
nationally recognised measure of sustainable construction), in respect of that building, shall 
have been submitted to and approved in writing by the Local Planning Authority. The scheme 
shall include a water reduction strategy and shall demonstrate compliance with the 
Sustainability Statement submitted as part of this application. Each non-residential building 
shall be constructed in accordance with the approved design assessment which relates to 
that building. No part of any non-residential building hereby permitted shall be occupied until 
a copy of a post - construction completion certificate, verifying that the building has achieved 
a "very good" rating {or equivalent), has been submitted to the Local Planning Authority. 

Reason: To secure the construction of a sustainable development in accordance with the 
vision as set out in the Land West of Bewbush Joint Area Action Plan and Policy 37 of the 
Horsham District Planning Framework {2015). 

40 The reserved matters application containing the Energy Centre area shall demonstrate that 
the plant meets BS4142 criteria of a rating level 1 OdB or more below background at the 
nearest dwelling, unless otherwise agreed in writing due to changing technology at the lime. 

Reason: To safeguard the amenities of future residents in accordance with Policy 33 of the 
Horsham District Planning Framework {2015). 

41 No development shall begin on any phase or part phase, other than remediation soil testing 
site clearance and earthworks approved as part of this application, until a scheme of sound 
insulation works to provide sound attenuation against external noise to comply with the 'good' 
design range of 30 dB LAeq,T for indoor ambient noise levels as stated within BS 8233:1999 
for that particular phase has been submitted to and approved in writing by the Local Planning 
Authority. The scheme as approved by the Local Planning Authority shall be fully installed 
prior to first occupation of each dwelling. 

Reason: To safeguard the amenities of future residents in accordance with Policy 33 of the 
Horsham District Planning Framework {2015). 

42 Prior to the occupation of any dwelling approved by this consent within or partly within the 
areas marked in yellow on Drawing Numbers 16702/SK003 and 16702/SK005, a bund shall 
be constructed in accordance with the approved verified design as shown in Drawing 16702-
441-015 for dwellings west of the secondary access and Drawing 16702-441-016A for 
dwellings east of the secondary access. 

Reason: To ensure that ambient noise levels are acceptable for those dwellings that without 
the bund in place would be likely to be subjected to unacceptable noise levels in accordance 
with the NPPF and Policy 33 of the Horsham District Planning Framework {2015). 

43 No development, excluding Phase 1 and remediation soil testing site clearance and 
earthworks approved as part of this application, shall begin on any phase or part phase until 
full details of soft and water landscaping works have been submitted to and approved in 
writing by the Local Planning Authority, details must comply with Advice Note 3, 'Potential 
Bird Hazards from Amenity Landscaping and Building Design available at 
www.aoa.org.uklpublications/safeguarding.asp. These details shall include: 

Any earthworks 
Grassed areas 



The species, number and spacing of trees and shrubs 
Details of any water features 
Drainage details including SuDS- such schemes must comply with Advice Note 'Potential 

Bird Hazards from Sustainable Urban Drainage Systems (SuDS)' available at 
www.aoa.org.uk/publications/safeguarding.asp 

No subsequent alterations to the approved landscaping scheme are to lake place unless 
submitted to and approved in writing by the Local Planning Authority. The scheme shall be 
implemented as approved. 

Reason: To avoid endangering the safe movement of aircraft and the operation of Gatwick 
Airport through the attraction of birds and an increase in the bird hazard risk of the 
application site. 

44 The development shall be implemented in accordance with the details of the Bird 
Management Plan approved by letter dated 3rd October 2012 and shall remain in force for 
the life of those water bodies. No subsequent alterations to the plan are to take place unless 
first submitted to and approved in writing by the Local Planning Authority. 

Reason: It is necessary to manage the water bodies in order to minimise their attractiveness 
to birds which could endanger the safe movement of aircraft and the operation of Gatwick 
Airport. 

45 All landscaping works, including SuDS details shall be carried out in accordance with the 
approved scheme. No alterations to the approved landscaping scheme are to lake place 
unless submitted to and approved in writing by the Local Planning Authority. 

Reason: The scheme has been designed to mitigate bird hazard and avoid endangering the 
safe movements of aircraft and the operation of Gatwick Airport through the attraction of 
birds. 

46 Lighting schemes required during the construction and for the completed development shall 
be of a flat glass, full cut off design, mounted horizontally, and shall ensure that there is no 
light spill above the horizontal. 

Reason: To avoid endangering the safe operation of aircraft through confusion with 
aeronautical ground lights or glare. 

47 Unless otherwise agreed in writing by the Local Planning Authority in agreement with 
Gatwick Airport no buildings or structures associated with the development hereby permitted 
shall exceed the heights as shown on plan LGW1924 in metres Above Ordnance Datum 
AOD. 

Reason: Development exceeding this height would penetrate the Obstacle Limitation 
Surfaces (OLS) surrounding Gatwick Airport and endanger aircraft movements and the safe 
operation of the aerodrome See Advice Note 1 'Safeguarding an overview 'for further 
information (available at www.aoa.org.uk!publications/safeguarding.asp). 

Part B: Full planning permission for engineering operations associated with landfill 
remediation and associated infrastructure including pumping station. 

48 The development hereby permitted shall be begun before the expiration of three years from 
the date of this permission. 

Reason: To comply with Section 91 of the Town and Country Planning Act 1990. 

49 The development associated with part b) shall be carried out only in accordance with the 



details of Construction Environmental Management Plan approved by letter dated 3rd 
October 2012 unless otherwise agreed in writing (by way of a formal application for such) by 
the Local Planning Authority. 

Reason: In the interests of highway safety and ensuring the free flow of traffic on the 
highway network; to minimise the risk of damage to the highway; to safeguard the amenity of 
existing and proposed residents; to ensure a strategy is in place to manage surface water 
drainage and safeguard existing watercourse and groundwater; to safeguard existing 
landscape features and secure the eradication of Japanese Knotweed in accordance with 
Policies 31,33 and 40 of the Horsham District Planning Framework (2015). 

50 All existing trees/bushes/hedges to be retained within (and immediately adjacent to) any 
areas of works, shall be protected by a fence erected in accordance with the guidance 
contained in BS 5837:2012 and maintained during the course of development for part b). 
Within the areas so fenced off the existing ground level shall neither be raised nor lowered 
and no materials, temporary buildings, plant, machinery or surplus soil shall be placed or 
stored within such areas without the prior written approval of the local planning authority. If 
any trenches for services are required in the fenced off areas they shall be excavated and 
backfilled by hand and any tree root encountered with a diameter of 25mm or more shall be 
left unsevered. 

Reason: To ensure the retention and maintenance of trees and vegetation on the site 
unsuitable for permanent protection by Tree Preservation Order for a limited period in 
accordance with Policy 33 of the Horsham District Planning Framework (2015). 

51 A detailed scheme for temporary hydroseeding of the Knoll Park shall be submitted to and 
approved in writing by the Local Planning Authority prior to the commencement of the 
earthworks operations that will form the basic landform of the Knoll Park. The approved 
scheme shall then be implemented according to an agreed timescale to be submitted to and 
approved in writing with the Local Planning Authority. 

Reason: To ensure no erosion of the Knoll Park feature occurs before the precise final 
landform details for the Knoll Park are agreed as part of a future reserved matters 
submission and implemented in accordance with Policies DC2 and DC9 of the Horsham 
District Local Development Framework, General Development Control Policies 2007. 

Part C: Full permission for the development of Phase 1 of 291 dwellings, internal roads, 
garages, driveways 757 parking spaces, pathways, sub-station, flood attenuation 
ponds and associated amenity space. 

52 The development hereby permitted shall be begun before the expiration of three years from 
the date of this permission. 

Reason: To comply with Section 91 of the Town and Country Planning Act 1990. 

53 Within a period of one month from the date of this permission a schedule of materials and 
samples of such materials and finishes and colours to be used for the external walls and 
roofs of the proposed building(s) shall be submitted to the Local Planning Authority for 
approval in writing. The external walls and roof materials used within Phase 1 of the 
development shall accord with those approved and the permanent hardstanding within 
Phase 1 shall only be carried out in accordance with the details approved by letter dated 3rd 
October 2012 unless otherwise agreed in writing by the Local Planning Authority. 

Reason: To enable the Local Planning Authority to control the development in detail in the 
interests of amenity by endeavouring to achieve a building of visual quality in accordance 
with Policy 33 of the Horsham District Planning Framework (2015). 



54 The external walls and/or fences within Phase 1 shall be erected prior to the first occupation 
of the associated dwelling(s), and shall thereafter be retained in accordance with the details 
approved by letter dated 14th March 2014 unless otherwise agreed in writing by the Local 
Planning Authority. 

Reason: In the interests of amenity in accordance with Policy 33 of the Horsham District 
Planning Framework (2015). 

55 The storage of refuse/recycling bins shall be provided for prior to the first occupation of the 
associated dwellings(s), and shall thereafter be maintained in accordance with the details 
approved by letter dated 14th March 2014 unless otherwise agreed in writing by the Local 
Planning Authority. 

Reason: To ensure the adequate provision of recycling facilities in accordance with Policy 
33 of the Horsham District Planning Framework (2015). 

56 The street furniture and lighting within Phase 1 of the development hereby permitted shall 
only be installed in accordance with the timetable and details approved by letter dated 3rd 
October 2012 unless otherwise agreed in writing by the Local Planning Authority. 

Reason: In the interests of amenity in accordance with Policy 33 of the Horsham District 
Planning Framework (2015). 

57 The development shall be carried out in accordance with the underground services details 
approved by letter dated 3rd October 2012 unless otherwise agreed in writing by the Local 
Planning Authority. 

Reason: To ensure the underground services do not conflict with satisfactory development 
in the interests of amenity and to protect roots of important trees and hedgerows on the site 
in accordance with Policy 33 of the Horsham District Planning Framework (2015). 

58 Finished floor levels for Phase 1 shall be constructed in accordance with plan no: 
16702/441/PA/11 Revision B unless otherwise agreed in writing by the Local Planning 
Authority. 

Reason: To reduce the risk of internal flooding to the development from any localised 
incidents on the watercourses on-site and in the interests of amenity and in accordance with 
Policy 38 of the Horsham District Planning Framework (2015). This planning condition is 
necessary to ensure the development complies with the principles the NPPF. 

59 The Community Green (Gateway Village Green - Phase 1) shall be maintained in 
accordance with the details approved by letter dated 18th June 2013 unless otherwise 
agreed in writing by the Local Planning Authority. 

Reason: To ensure the provision of open space to meet the needs of the development in 
accordance with an approved scheme in accordance with the N PPF and Policies 31, 32 and 
33 of the Horsham District Planning Framework (2015). 

60 The Neighbourhood Park (Phase 1) shall be laid out and thereafter retained in accordance 
with the scheme approved under application DISC/14/0067 (letter dated 2nd October 2014) 
unless otherwise agreed in writing (by way of a formal application for such) by the Local 
Planning Authority. 

Reason: To ensure the provision of open space to meet the needs of the development in 
accordance with an approved scheme in accordance with the N PPF and Policies 31, 32 and 
33 of the Horsham District Planning Framework (2015). 



61 No trees, hedges or shrubs on the site, other than those the Local Planning Authority has 
agreed to be felled as part of this permission, shall be wilfully damaged or uprooted, 
felled/removed, topped or lopped without the previous written consent of the Local Planning 
Authority until 5 years after completion of the development hereby permitted. Any trees, 
hedges or shrubs on the site, whether within the tree protective areas or not, which die or 
become damaged during the construction process shall be replaced with trees, hedging 
plants or shrubs of a type, size and in positions agreed by the Local Planning Authority. 

Reason: To ensure the retention and maintenance of trees and vegetation on the site 
unsuitable for permanent protection by Tree Preservation Order for a limited period, in 
accordance with Policy 33 of the Horsham District Planning Framework (20 15). 

62 The development within Phase 1 shall be fully implemented and thereafter permanently 
retained only in accordance with the drainage strategy details and timings approved by letter 
dated 3rd October 2012 unless otherwise agreed in writing by the Local Planning Authority. 

Reason: To prevent an increased risk of flooding, improve and protect water quality, habitat 
and amenity and ensure the future maintenance of the drainage system in accordance with 
the principles of the NPPF. 

63 The development within Phase 1 shall be fully implemented and thereafter permanently 
retained only in accordance with the drainage strategy detailing for on and off site foul 
drainage works approved by letter dated 3rd October 2012 unless otherwise agreed in 
writing (by way of a formal application for such} by the Local Planning Authority. No 
discharge of foul water from the site shall be accepted into the public system until the 
drainage works referred to in the strategy have been completed in accordance with the 
approved details. 

Reason: The development may lead to sewage flooding; to ensure that sufficient capacity is 
made available to cope with the new development; and in order to avoid adverse 
environmental impact upon the community in accordance with the N PPF and Policy 38 of the 
Horsham District Planning Framework (2015). 

64 The development in Phase 1 as approved by this planning permission, shall be undertaken in 
compliance with the findings of the Preliminary Risk Assessment, Site Investigations and 
Remediation Strategy outlined in the following approved SLR reports: 

Kilnwood Vale, Land Quality Assessment, SLR Ref 404-0404-00027, dated June 2010, 
Version: Final 

Kilnwood Vale Remediation Strategy SLR Ref 404-0404-00027, dated June 2010, Version: 
Final 

Any amendments or updates that are required to the approved preliminary Risk Assessment, 
Site Investigations and Remediation Strategy shall be submitted to and approved in writing to 
the LPA. 

A verification plan providing details of the data that will be collected in order to demonstrate 
that the works set out in the remediation strategy are complete and identifying any 
requirements for longer-term monitoring of pollutant linkages, maintenance and 
arrangements for contingency action shall be submitted to, and approved, in writing, by the 
LPA prior to the occupation of phase 1. This shall include measures to deal with any 
contamination not previously identified but subsequently found to be present at the site. 

The development shall be carried out in accordance with the approved details unless 
otherwise agreed in writing by the Local Planning Authority. 

Reason: The site is a known historic landfill site, therefore any risk needs to be dismissed. 



This planning condition is necessary to ensure the development complies with the principles 
of the NPPF. 

65 Prior to occupation of any dwelling approved by this consent within or partly within the area 
marked in yellow on Drawing Numbers 16702/SK004 and 16702/SK006 a bund shall be 
constructed in accordance with the approved verified design as shown in drawing 16702-441-
015. 

Reason: To ensure that ambient noise levels are acceptable for those dwellings that without 
the bund in place would be likely to be subjected to unacceptable noise levels. 

66 Notwithstanding the provisions of the Town and Country Planning (General Permitted 
Development) (Amendment) (No2) (England) Order 2008 (or any order amending or revoking 
and re-enacting that Order with or without modification), no garages shall be erected [other 
than those expressly authorised by this permission]. 

Reason: In the interest of visual amenity and in accordance with Policy 33 of the Horsham 
District Planning Framework (2015). 

67 Notwithstanding the provisions of the Town and Country Planning (General Permitted 
Development) (Amendment) (No2) (England) Order 2008 (or any order revoking and re
enacting that Order with or without modification), no windows/dormer windows [other than 
those expressly authorised by this permission] shall be constructed. 

Reason: To protect the privacy of adjoining properties and to protect the character and 
appearance of the building in accordance with Policy 33 of the Horsham District Planning 
Framework (2015). 

68 Notwithstanding the provisions of the Town and Country Planning (General Permitted 
Development) Order 1995 or Orders amending or revoking and re-enacting the same, the 
building(s) shall not be extended or altered in any way unless planning permission has been 
granted by the Local Planning Authority on application in that respect. 

Reason: A more intensive use of the site would be likely to cause congestion on adjacent 
roads through overflow vehicle parking contrary to Policy 41 of the Horsham District Planning 
Framework (2015). 

69 The building(s) hereby approved shall not be occupied until the parking turning and access 
facilities have been provided in accordance with the plans hereby approved (or in 
accordance with plans submitted to and approved in writing by the Local Planning Authority) 
and the parking turning and access facilities shall thereafter be retained solely for that 
purpose [and solely in connection with the development]. 

Reason: To ensure adequate parking, turning and access facilities are available to serve the 
development in accordance with Policy 40 of the Horsham District Planning Framework 
(2015). 

70 No dwelling hereby permitted shall be occupied unless and until the access road to that 
dwelling has been completed to base course level with the road construction to be completed 
within 12 months of first occupation or to a later date to be agreed with the Local Planning 
Authority. 

Reason: To ensure that the construction of the roads are of an adequate standard and meet 
the design code for the development in accordance with Policy 40 of the Horsham District 
Planning Framework (2015). 

71 The temporary footpath/cyclepath route from Phase 1 providing connectivity to Chetwood 



Drive, Bewbush shall be retained in accordance with the details approved by letter dated 3rd 
October 2012 unless otherwise agreed in writing by the Local Planning Authority. 

Reason: To ensure that the occupiers of Phase 1 are not isolated and have a safe walking 
and cycling route to local facilities and services in Bewbush in accordance with Policy 40 of 
the Horsham District Planning Framework (2015). 

72 A footpath/cyclepath route from Phase 1 providing connectivity to Chetwood Drive shall be 
designed, laid out and constructed to base course level and provided with street lighting by 
prior to the occupation of the 50th dwelling and completed to wearing course level prior to 
the occupation of the 1 DOth dwelling. The scheme for the footpath/cycle path shall be in 
accordance with the details approved by letter dated 3rd October 2012 unless otherwise 
agreed in writing by the Local Planning Authority. 

Reason: To ensure that the occupiers of Phase 1 are not isolated and have a safe walking 
and cycling route to local facilities and services in Bewbush in accordance with Policy 40 of 
the Horsham District Planning Framework (2015). 

73 The footbridge located immediately south of plots 280-285 shall be fully constructed in 
accordance with the details approved under application DISC/14/0067 (by letter dated 2nd 
October 2014) prior to the occupation of plots 286-291, 280-285 and 274-279 and shall 
thereafter be retained in accordance with the approved details. 

Reason: To ensure that the occupiers of Phase 1 are not isolated and have a safe walking 
and cycling route to local facilities and services in Bewbush in accordance with Policy 40 of 
the Horsham District Planning Framework (2015). 

74 The development shall be carried out and thereafter retained in accordance with the details 
of inlet and outlet structures and retaining walls associated with the SuDS detention pond in 
Phase 1 approved by letter dated 3rd October 2012 unless otherwise agreed in writing (by 
way of a formal application for such) by the Local Planning Authority 

Reason: To ensure the delivery of a high quality development as required by the Land West 
of Bewbush Joint Area Action Plan. 

Part D: Full permission for the construction of a 3 to 6 metre high (above ground level) noise 
attenuation landform for approximately 700 metres, associated landscaping, 
pedestrian/cycleway and service provision (land known as Kilnwood Vale) 

75 The development hereby permitted shall be begun before the expiration of three years from 
the date of this permission. 

Reason: To comply with Section 91 of the Town and Country Planning Act 1990. 

76 The bund as approved by this application shall be maintained in accordance with the 
approved verified design as shown in Drawings 16702-441-015 and 16702-441-016A. 

Reason: To ensure the performance of the bund is as tested by the Environmental Impact 
Assessment and to ensure that it reduces noise within the future development to 
acceptable levels in accordance with the NPPF. 

77 The development shall be carried out only in accordance with the Construction 
Environmental Management Plan details approved by letter dated 3rd October 2012 unless 
otherwise agreed in writing by the Local Planning Authority. 

Reason: In the interests of highway safety and ensuring the free flow of traffic on the 
highway network; to minimise the risk of damage to the highway; to safeguard the amenity of 



existing and proposed residents; to ensure a strategy is in place to manage surface water 
drainage and safeguard existing watercourse and groundwater; to safeguard existing 
landscape features and secure the eradication of Japanese Knotweed in accordance with 
Policies 31,33 and 40 of the Horsham District Planning Framework (2015). 

78 All existing trees/bushes/hedges to be retained within (and immediately adjacent to) any 
areas of works, shall be protected by a fence erected in accordance with the guidance 
contained in BS 5837:2012 and maintained during the course of development for part d). 
Within the areas so fenced off the existing ground level shall neither be raised nor lowered 
and no materials, temporary buildings, plant, machinery or surplus soil shall be placed or 
stored within such areas without the prior written approval of the Local Planning Authority. If 
any trenches for services are required in the fenced off areas they shall be excavated and 
backfilled by hand and any tree root encountered with a diameter of 25mm or more shall be 
left unsevered. 

Reason: To ensure the retention and maintenance of trees and vegetation on the site 
unsuitable for permanent protection by Tree Preservation Order for a limited period, in 
accordance with Policy 33 of the Horsham District Planning Framework (20 15). 

Plans and documents approved for Parts A, B, C and D: 

79 301 Site Location Plan revision A received 25 October 2010 
137 Site Plan revision L received 25 October 201 0 
248 Hybrid Application Component Plan revision F received 25 October 201 0 

305 Car Parking Plan revision C received 28 June 2011 
SL-01 Overall Site Layout Phase 1 revision U received 6 June 2011 
MAT-01 External Materials and Finishes Phase1 revision D received 28 June 2011 
SE.01 Illustrative Street Elevations (Forms and Materials) revision D received 30 August 
2011 
SE.02 Illustrative Street Elevation (Forms and Materials) revision D received 30 August 2011 

A1-01 House type A1 -Floor Plans revision F received 18 April2011 
A 1-02 House type A 1 - Elevations revision F received 18 April 2011 
A2-01 House type A2- Floor Plans revision D received 30 July 2010 
A2-02 House type A2- Elevations revision F received 30 July 2010 
A3-01 House type A3- Floor Plans revision F received 18 April2011 
A3-02 House type A3- Elevations revision E received 30 July 2010 
A3-03 House type A3 - Elevations revision C received 18 April 2011 
A3-04 House type A3- Elevations revision B received 30 July 2010 
A3(1 )-01 House type A3(1) Floor Plans revision A received 30 July 2010 
A3(1 )-02 House type A3(1) Elevations revision B received 30 July 2010 
A3(1 )-03 House type A3(3) Elevations revision B received 30 July 2010 
A4-01 House type A4- Floor Plans revision E received 30 July 2010 
A4-02 House type A4- Elevations revision E received 30 July 2010 
A4-03 House type A4- Elevations revision B received 30 July 2010 
A4-04 House type A4- Elevations revision B received 30 July 2010 
A4(1 )-01 House type A4(1)- Floor Plans revision A received 30 July 2010 
A4(1 )-02 House type A4(2) -Elevations revision A received 30 July 2010 
A4(1 )-03 House type A4(3)- Elevations revision A received 30 July 2010 
AF1-01 Flat type AF1 -Ground Floor Plan revision F received 30 July 2010 
AF1-02 Flat type AF1 -First Floor Plan revision G received 30 July 2010 
AF1-03 Flat type AF1 -Second Floor Plan revision G received 30 July 2010 
AF1-04 Flat type AF1 -Front Elevation revision F received 30 July 2010 
AF1-05 Flat type AF1 -Side Elevation revision E received 18 April2011 
AF1-06 Flat type AF1 -Rear Elevation revision G received 18 April 2011 
AF1-07 Flat type AF1 -Side Elevation revision F received 30 July 2010 



AF3-01 Flat type AF3 - Ground Floor Plan revision F received 30 July 2010 
AF3-02 Flat type AF3 - First Floor Plan revision F received 30 July 2010 
AF3-03 Flat type AF3 - Second Floor Plan revision F received 30 July 2010 
AF3-04 Flat type AF3- Front, Side Elevation revision E received 30 July 2010 
AF3-05 Flat type AF3 - Rear, Side Elevation revision C received 30 July 2010 
HC-01 House Type C Floor Plans revision F received 30 July 2010 
HC-02 House Type C Elevations revision G received 30 July 2010 
HC1-01 House Type C1 Floor Plans revision B received 18April2011 
HC1-02 House Type C1 Elevations revision D received 18 April2011 
HC2-01 House Type C2 - Plot 21 Floor Plans revision C received 8 February 2011 
HC2-02 House Type C2 - Plot 21 Elevations revision D received 8 February 2011 
HC3-01 House Type C3 Floor Plans revision G received 30 July 2010 
HC3-02 House Type C3 Elevations revision E received 30 July 2010 
HD-01 House TypeD Floor Plans revision G received 30 July 2010 
HD-02 House Type D Elevations revision G received 30 July 2010 
E-01 House Type E Floor Plans revision E received 30 July 2010 
E-02 House Type E Elevations revision F received 30 July 201 0 
HG-01 House Types G & G1 Floor Plans revision F received 30 July 2010 
HG-02 House Types G & G1 Elevations revision G received 30 July 2010 
HG2-03 House Type G2 Floor Plans revision B received 30 July 2010 
HG2-04 House Type G2 Elevations revision C received 30 July 2010 
HH-01 House Type H Floor Plans revision H received 8 February 2011 
HH-02 House Type H Floor Plans revision C received 30 July 2010 
HH-03 House Type H Elevations revision J received 8 February 2011 
HH1-01 House Type H1 Floor Plans revision H received 8 February 2011 
HH1-02 House Type H1 Elevations revision H received 30 July 2010 
HH2-01 House Type H2 Floor Plans revision C received 30 July 2010 
HH2-02 House Type H2 Elevations revision C received 30 July 2010 
HJ-01 House Type J Floor Plans revision F received 30 July 2010 
HJ-02 House Type J Elevations revision F received 30 July 2010 

HLL 1-01 House Types L & L 1 Floor Plans revision E received 30 July 2010 
HLL 1-02 House Types L & L 1 Elevations revision D received 30 July 2010 
HM-01 House Type M Floor Plans revision H received 30 July 2010 
HM-02 House Type M Elevations revision G received 30 July 2010 
HN-01 House Type N Floor Plans revision H received 8 February 2011 
HN-02 House Type N Elevations revision H received 8 February 2011 
HN-03 House Type N Elevations revision G received 30 July 2010 
HP-01 House Type P Floor Plans revision E received 8 February 2011 
HP-02 House Type P Elevations revision G received 8 February 2011 
HP1-01 House Type P1 Floor Plans revision E received 11 August 2011 
HP1-02 House Type P1 Elevations revision E received 8 February 2011 
HR-01 House TypeR Floor Plans revision H received 30 July 2010 
HR-02 House TypeR Elevations revision F received 30 July 2010 
HS-01 House Type S Floor Plans revision J received 18 April 2011 
HS-02 House Type S Elevations revision G received 8 February 2011 
HS1-01 House Type 51 Floor Plans revision E received 8 February 2011 
HS1-02 House Type 51 Elevations revision G received 8 February 2011 
F1-01 Flat Type F1 Ground Floor Plan revision D received 30 July 2010 
F1-02 Flat Type F1 First Floor Plan revision D received 30 July 2010 
F1-03 Flat Type F1 Second Floor Plan revision D received 30 July 2010 
F1-04 Flat Type F1 Elevation 1 revision F received 30 July 2010 
F1-05 Flat Type F1 Elevation 2 revision F received 30 July 2010 
F1-06 Flat Type F1 Rear & Side Elevations revision F received 30 July 2010 
F2-01 Flat Type F1 Ground Floor Plan revision E received 30 July 2010 
F2-02 Flat Type F2 First Floor Plan revision D received 30 July 2010 
F2-03 Flat Type F2 Second Floor Plan revision D received 30 July 2010 



F2-04 Flat Type F2 Front Elevation revision E received 30 July 2011 
F2-05 Flat Type F2 Rear & Side Elevations revision E received 30 July 2011 
F3-01 Flat Type F3 Ground Floor Plan revision F received 8 February 2011 
F3-02 Flat Type F3 First Floor Plan revision F received 8 February 2011 
F3-03 Flat Type F3 Second Floor Plan revision F received 8 February 2011 
F3-04 Flat Type F3 Elevations revision F received 8 February 2011 
F3-05 Flat Type F3 Elevations revision F received 8 February 2011 
GC-01 Single Garage/Cycle Store1 Floor Plans/Elevations received 30 July 2010 
GC-02 Double Garage/Cycle Store2 Floor Plans/Elevations received 30 July 201 0 
GC-03 Double Garage/Cycle Store 3 Floor Plans I Elevations received 30 July 201 0 
G-02 Double Garage Floor Plans I Elevations received 30 July 2010 
G-03 Triple Garage I Cycle Store Floor Plans I Elevations received 30 July 2010 
G-04 Garages/Cycle Store Type A Floor Plans I Elevations received 30 July 2010 
G-05 Garages/Cycle Store Type B Floor Plans I Elevations received 30 July 2010 
G-06 Bin/Cycle Store Floor Plans I Elevations received 30 July 2010 
G-07 Drive through/Garage Floor Plans I Elevations received 30 July 201 0 
G-08 Car Port Floor Plans I Elevations received 30 July 2010 
G-09 Quadruple Garage Floor Plans I Elevations received 30 July 2010 
G-10 Bin/Cycle Store Floor Plans I Elevations received 30 July 2010 
G-11 Car Ports received 18 April 2011 

ECP 1 Existing Contour Plan revision 0 received 30 July 2010 
PCP 1 Proposed Contour Plan revision 0 received 30 July 2010 
EPP 1 Existing and Proposed Profile revision 0 received 30 July 2010 
EP1 Earthworks Movement Plan- Phase 1 revision 0 received 30 July 2010 
EP2 Earthworks Movement Plan - Phase 2 revision 0 received 30 July 2010 
EP3 Earthworks Movement Plan - Phase 3 revision 0 received 30 July 2010 

16702/010/111 M23 J11: Proposed Final Highway Layout revision D received 7 March 2011 

16702/010/112 M23 J11: Proposed Interim Highway Layout revision C received 7 March 
2011 

16702/SK003 Kilnwood Vale, development area within Phase 2 2022 with development -
daytime noise 2nd floor (worst case) contour with no bund >=63dB LAeq, 16hrs received 28 
July 2011 

16702/SK004 Kilnwood Vale, development area within Phase 1 2022 with development -
daytime noise 2nd floor (worst case) contour with no bund >=63dB LAeq. 16hrs received 28 
July 2011 

16702/SK005 Kilnwood Vale, development area within Phase 2 2022 with development -
night time noise 2nd floor (worst case) contour with no bund >=57 dB LAeq. 8hrs received 3 
August 2011 

16702/SK006 Kilnwood Vale, development area within Phase 1 2022 with development -
night time noise 2n floor (worst case) contour with no bund >=57 dB LAeq. 8hrs received 3 
August 2011 

16702-441-015 Kilnwood Vale Crawley noise bund parameters position and height of bund 
crest, sheet 1 of 2, received 23 June 2011 

16702-441-016 Kilnwood Vale Crawley noise bund parameters position and height of bund 
crest, sheet 2 of 2, revision A received 23 June 2011 

16702/441/007 Road & Street Lighting, Lighting Classes revision A received 30 July 2011 



16702/441/R04/01 General Arrangement revision A received 30 July 2010 
16702/441/R04/02 Alignment revision A received 23 June 2011 
16702/441/R04/03 Geometry and Visibility revision B received 7 February 2011 
16702/441/R04/04 Roundabout Layout- Deflection revision A received 30 July 2010 
16702/441/R04/05 Vehicle Swept Path Analysis revision A received 30 July 2010 
16702/441/R04/06 Vehicle Swept Path Analysis revision A received 30 July 2010 
16702/441/R04/07 Traffic Signals revision A received 30 July 2010 
16702/441/R04/08 Road Lighting revision A received 30 July 2010 
16702/441/R04/09 Traffic Signs, Landscaping and Street Furniture revision A received 30 
July 2010 
16702/441/R04/10 Road Restraint Risk Assessment revision C received 7 February 2011 
16702/441/R04/11 Noise Mitigation revision A received 30 July 2010 
16702/441/R04/12 DMRB Standards- Relaxations and Departures revision A received 30 
July 2010 
16702/441/R04/13 Future Relief Road Gyratory revision A received 30 July 2010 

16702/441/PA/01 Phase 1: A264 Accesses revision A received 11 August 2011 
16702/441/PA/02 Whole Site: Illustrative Bus Gate Plan revision A received 30 July 2010 
16702/441/PA/03 Phase 1: Visibility revision C received 4 August 2011 
16702/441/PA/04 Phase 1: Vehicle Swept Path Analysis: Pantechnicon revision C received 4 
August 2011 
16702/441/PA/05 Phase 1: Vehicle Swept Path Analysis: Refuse Vehicle and Bin Collection 
Points revision E received 31 August 2011 
16702/441/PA/06-01 Phase 1: Vehicle Swept Path Analysis: Bus and Cars sheet 1 revision 
B 
received 4 August 2011 
16702/441/PA/06-02 Phase 1: Vehicle Swept Path Analysis: Bus and Cars Sheet 2 revision 
B 
received 4 August 2011 
16702/441/PA/06-03 Phase 1: Vehicle Swept Path Analysis: Bus and Cars Sheet 3 revision 
B 
received 4 August 2011 
16702/441/PA/06-04 Phase 1: Vehicle Swept Path Analysis: Bus and Cars Sheet 4 revision 
B 
received 4 August 2011 
16702/441/PA/06-05 Phase 1: Vehicle Swept Path Analysis: Bus and Cars Sheet 5 revision 
B 
received 4 August 2011 
16702/441/PA/06-06 Phase 1: Vehicle Swept Path Analysis: Bus and Cars Sheet 6 revision 
B 
received 4 August 2011 
16702/441/PA/06-07 Phase 1: Vehicle Swept Path Analysis: Bus and Cars Sheet 7 revision 
B 
received 4 August 2011 
16702/441/PA/07 Phase 1: Highways Horizontal Alignment revision B received 4 August 
2011 
16702/441/PA/08 Phase 1: Highway Vertical Alignment revision B received 4 August 2011 
16702/441/PA/09 Phase 1: Street & Parking Court Lighting revision C received 4 August 
2011 
16702/441/PA/10 Site Access: Street Lighting revision B received 4 August 2011 
16702/441/PA/11 Phase 1: Finished Floor Levels revision B received 4 August 2011 
16702/441/PA/12 Phase 1: Foul & Surface Water Drainage revision D received 4 August 
2011 
16702/441/PA/13 Whole Site: Sub Station Details revision A received 30 July 2010 
16702/441/PA/14-01 Utility Infrastructure Plan & Existing Services revision B received 7 
February 2011 
16702/441/PA/14-02 Utility Infrastructure Plan & Existing Services revision A received 30 



July 2010 
16702/441/PA/15 Phase 1: Bewbush Footpath/ Cycle Path & Bridleway Link revision D 
received 7 February 2011 

16702/441/R05 Whole site and Phase 1 Utility Report revision A received 30 July 2010 
16702/441/R06 Phase 1 Street Lighting Report revision A received 30 July 2010 
16702/441/R04 Design StatementA264 Site Access revision A received 30 July 2010 
16702/441/R004 Addendum- Design Statement A264 Site Access Section 3 & Appendix D
output from RRRAP, revision C received 7 February 2011 

0404.00027.16.DT.001 Proposed Sections- Gateway I A264 Bund (Sheet 1 of 2) revision 4 
received 3 August 2011 
0404.00027.16.DT.002 Proposed Sections- Gateway I A264 Bund (Sheet 2 of 2) revision 2 
received 3 August 2011 
0404.00027.16.DT.003 Proposed Sections- A264 Bund East (Sheet 1 of 2) revision 2 
received 3 August 2011 
0404.00027.16.DT.004 Proposed Sections- A264 Bund East (Sheet 2 of 2) revision 2 
received 3 August 2011 
0404.00027.16.DT.005 Proposed Sections- Phase 1 SuDS Pond (Sheet 1 of 3) revision 1 
received 30 July 201 0 
0404.00027.16.DT.006 Proposed Sections- Phase 1 SuDS Pond (Sheet 2 of 3) revision 1 
received 30 July 201 0 
0404.00027.16.DT.007 Proposed Sections- Phase 1 SuDS Pond (Sheet 3 of 3) revision 1 
received 30 July 201 0 
0404.00027 .16.DT.008 Proposed Sections - Gateway Village Green I Duck Pond revision 1 
received 30 July 201 0 
0404.00027.16.DT.009 Proposed Sections- Western Boundary (Phase 1) received 7 
February 2011 
0404.00027 .16.DT.050 Boundary Details - Rear Gardens (Sheet 1 of 2) revision 1 received 
30 July 2010 
0404.00027 .16.DT.051 Boundary Details - Rear Gardens (Sheet 2 of 2) revision 1 received 
30 July 2010 
0404.00027.16.DT.052 Boundary Details- Garden Gates and Driveway Gates revision 2 
received 7 February 2011 
0404.00027 .16.DT.053 Boundary Details - Feature Walls revision 2 received 7 February 
2011 
0404.00027.16.DT.054 Boundary Details - 1.4m High timber post and rail fencing (to semi
private areas) revision 2 received 7 February 2011 
0404.00027.16.DT.055 Boundary Details - 1.2m High timber post and wire with top and 
bottom rail (to NW Phase 1 -temporary) revision 1 received 7 February 2011 
0404.00027.16.DT.056 Boundary Details- 1.4m High timber post and wire with top with wire 
mesh panels (to western boundary) received 7 February 2011 

0404.00027.16.SS.001 Existing Site Survey Overview revision 1 received 30 July 2010 
0404.00027.16.SS.002 Existing Site Survey (Sheet 1 of 8) revision 1 received 30 July 2010 
0404.00027.16.SS.003 Existing Site Survey (Sheet 2 of 8) revision 1 received 30 July 2010 
0404.00027.16.SS.004 Existing Site Survey (Sheet 3 of 8) revision 1 received 30 July 2010 
0404.00027 .16.SS.005 Existing Site Survey (Sheet 4 of 8) revision 1 received 30 July 2010 
0404.00027.16.SS.006 Existing Site Survey (Sheet 5 of 8) revision 1 received 30 July 2010 
0404.00027.16.SS.007 Existing Site Survey (Sheet 6 of 8) revision 1 received 30 July 2010 
0404.00027.16.SS.008 Existing Site Survey (Sheet 7 of 8) revision 1 received 30 July 2010 
0404.00027.16.SS.009 Existing Site Survey (Sheet 8 of 8) revision 1 received 30 July 2010 

0404.00027.16.TSP.001 Tree Survey Plan- Inset A revision 1 received 11 August 2011 
0404.00027.16.TSP.002 Tree Survey Plan -Inset B revision 1 received 30 July 2011 
0404.00027.16.TSP.003 Tree Survey Plan -Inset C & D revision 1 received 30 July 2011 
0404.00027.16.TSP.004 Tree Survey Plan -Inset E revision 1 received 30 July 2011 



0404.00027.16.TSP.005 Tree Survey Plan -Inset F revision 1 received 30 July 2011 
0404.00027.16.TSP.006 Tree Survey Plan -Inset G revision 1 received 30 July 2011 
0404.00027.16.TSP.007 Tree Survey Plan -Inset H revision 1 received 30 July 2011 
0404.00027 .16.TSP.050 Tree Constraints Plan - BS5837 Tree Survey received 11 August 
2011 

0404.00027.16.S0.001 Tree Felling I Retention I Protection Overview revision 2 
received 7 February 2011 
0404.00027.16.S0.002 Tree Felling I Retention I Protection (Sheet 1 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.003 Tree Felling I Retention I Protection (Sheet 2 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.004 Tree Felling I Retention I Protection (Sheet 3 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.005 Tree Felling I Retention I Protection (Sheet 4 of 14) revision 1 
received 30 July 2011 
0404.00027.16.S0.006 Tree Felling I Retention I Protection (Sheet 5 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.007 Tree Felling I Retention I Protection (Sheet 6 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.008 Tree Felling I Retention I Protection (Sheet 7 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.009 Tree Felling I Retention I Protection (Sheet 8 of 14) revision 2 
received 7 February 2011 
0404.00027.16.SO.Q10 Tree Felling I Retention I Protection (Sheet 9 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.011 Tree Felling I Retention I Protection (Sheet 10 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.012 Tree Felling I Retention I Protection (Sheet 11 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.013 Tree Felling I Retention I Protection (Sheet 12 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.014 Tree Felling I Retention I Protection (Sheet 13 of 14) revision 2 
received 7 February 2011 
0404.00027.16.S0.015 Tree Felling I Retention I Protection (Sheet 14 of 14) received 30 
July 2010 

0404.00027.16.GA.050 General Arrangement Overview revision 4 received 7 February 2011 
0404.00027.16.GA.051 General Arrangement (Sheet 1 of 14) revision 4 received 7 February 
2011 
0404.00027.16.GA.052 General Arrangement (Sheet 2 of 14) revision 4 received 7 February 
2011 
0404.00027.16.GA.053 General Arrangement (Sheet 3 of 14) revision 4 received 7 February 
2011 
0404.00027 .16.GA.054 General Arrangement (Sheet 4 of 14) revision 4 received 7 February 
2011 
0404.00027.16.GA.055 General Arrangement (Sheet 5 of 14) revision 4 received 7 February 
2011 
0404.00027.16.GA.056 General Arrangement (Sheet 6 of 14) revision 4 received 7 February 
2011 
0404.00027.16.GA.057 General Arrangement (Sheet 7 of 14) revision 4 received 7 February 
2011 
0404.00027.16.GA.058 General Arrangement (Sheet 8 of 14) revision 4 received 7 February 
2011 
0404.00027.16.GA.059 General Arrangement (Sheet 9 of 14) revision 4 received 7 February 
2011 
0404.00027.16.GA.060 General Arrangement (Sheet 10 of 14) revision 4 received 7 



February 2011 
0404.00027 .16.GA.061 General Arrangement (Sheet 11 of 14) revision 4 received 7 
February 2011 
0404.00027.16.GA.062 General Arrangement {Sheet 12 of 14) revision 4 received 7 
February 2011 
0404.00027.16.GA.063 General Arrangement {Sheet 13 of 14) revision 4 received 7 
February 2011 
0404.00027.16.GA.100 Phase 1 Masterplan revision 1 received 7 February 2011 

0404.00027.16.GA.210 Open Space Strategy and Phasing Plan revision D received 4 
August 2011 

0404.00027.16.PP.001 Proposed Planting Plan Overview revision 2 received 7 February 
2011 
0404.00027.16.PP.002 Proposed Planting Plan (Sheet 1 of 12) revision 2 received 7 
February 2011 
0404.00027.16.PP.003 Proposed Planting Plan (Sheet 2 of 12) revision 2 received 7 
February 2011 
0404.00027.16.PP.004 Proposed Planting Plan (Sheet 3 of 12) revision 2 received 7 
February 2011 
0404.00027.16.PP.005 Proposed Planting Plan {Sheet 4 of 12) revision 2 received 7 
February 2011 
0404.00027.16.PP.006 Proposed Planting Plan {Sheet 5 of 12) revision 2 received 7 
February 2011 
0404.00027.16.PP.007 Proposed Planting Plan {Sheet 6 of 12) revision 2 received 7 
February 2011 
0404.00027.16.PP.008 Proposed Planting Plan {Sheet 7 of 12) revision 2 received 7 
February 2011 
0404.00027.16.PP.009 Proposed Planting Plan {Sheet 8 of 12) revision 2 received 7 
February 2011 
0404.00027.16.PP.010 Proposed Planting Plan (Sheet 9 of 12) revision 2 received 7 
February 2011 
0404.00027.16.PP.011 Proposed Planting Plan (Sheet 10 of 12) revision 2 received 7 
February 2011 
0404.00027.16.PP.012 Proposed Planting Plan (Sheet 11 of 12) revision 2 received 7 
February 2011 
0404.00027.16.PP.013 Proposed Planting Plan {Sheet 12 of 12) revision 2 received 7 
February 2011 

403.0404.00027 Site Waste Management Plan received 30 July 2010 

Housing Mix Schedule revision B received 30 July 2010 
Kilnwood Vale Design and Access Statement received 30 July 2010 
Kilnwood Vale Supplementary note to Design and Access Statement- February 2011 
received 7 February 2011 
Kilnwood Vale Design and Access Statement Addendum received December 2015 
Kilnwood Vale Strategic Design Code received 30 July 2010 
Kilnwood Vale Strategic Design Code Addendum received December 2015 
Kilnwood Vale Planning Statement received 30 July 2010 
Kilnwood Vale Planning Statement received December 2015 
Kilnwood Vale Environmental Impact Assessment- Volumes 1, 2 and 3 including landscape 
and visual impact assessment photomontages received 30 July 2010 
Kilnwood Vale Environmental Impact Assessment Addendum received December 2015 
Kilnwood Vale Sustainability Statement received 30 July 2010 
Kilnwood Vale Open Space Strategy received 30 July 2010 
Arboricultural Survey received 30 July 2010 
Gatwick Safeguarding Plan LGW1924 received 3 October 2011 



Land Use Plan- Drawing No. 321 Revision ADD 06 received 12 April2016 
Residential Density Plan- Drawing No. 322 Revision ADD 05 12 April2016 
Buildings Height Plan - Drawing No. 361 Revision ADD 03 12 April 2016 
Pedestrian & Cycle Movement Plan- Drawing No. 352 Revision ADD 00 12 April2016 
Vehicular Movement Plan- Drawing No. 351 Revision ADD 03 12 April2016 
Landscape and Open Space Plan- Drawing No. 331 Revision ADD 00 12 April2016 

Note to Applicant 
Statement pursuant to Article 35 of the Town and Country Planning (Development Management 
Procedure) (England) Order 2015. The Local Planning Authority has acted positively and 
proactively in determining this application by assessing the proposal against all material 
considerations, including planning policies and any representations that may have been received 
and subsequently determining to grant planning permission in accordance with the presumption in 
favour of sustainable development, as set out within the National Planning Policy Framework. 

Note to Applicant: 
In making this decision the Council has had regard to the following pollcy(les) from the National 
Planning Policy Framework and the Horsham District Planning Framework {2015): 

NPPF1 NPPF4 NPPF6 NPPF7 NPPF8 NPPF10 NPPF11 HDPF1 HDPF2 HDPF3 
HDPF7 HDPF1 0 HDPF11 HDPF24 HDPF25 HDPF26 HDPF31 HDPF32 HDPF33 
HDPF37 HDPF38 HDPF39 HDPF40 HDPF41 HDPF43 WB01 WB02 WB03 WB04 
WB05 WBOB WB09 WB12 WB14 WB18 WB19 WB20 WB25 

Additional Information 

Planning Permission - Important Provisos 
If planning permission has been granted, please note that your Notice of Decision refers only to 
consideration of your proposal under the Town and Country Planning Acts. It is not a building 
regulations approval and does not mean that you can disregard other Acts of Regulations, or avoid 
any other legal obligations. Some of these obligations, of particular relevance to your proposal are 
referred to elsewhere in this note. Before you proceed with your proposal you should ensure that a 
Building Control application is not required, or has been submitted. The Building Control 
Department can be contacted on 01403 215151 . 

If this permission relates to new dwellings, commercial premises or other buildings which will require 
a new postal address you should contact the Council's Street Naming & Numbering Department as 
soon as possible or before work commences on site. Further details are available on the Street 
Naming page on the Council's website or alternatively e-mail streetnaming@horsham.gov.uk or 
telephone 01403 215139. 

It must be stressed that the Information included on this Notice of Decision may not include all your 
legal obligations, and It does not grant you rights to carry out works on or over lands, or to access 
land that is not within your control or ownership. 

Compliance with tha Approved Plans and Conditions 
The development hereby approved must be implemented in accordance with the approved plans 
and any conditions set out in the Notice. Some of the conditions may specify that works are to be 
carried out, and/or details submitted and approved before all or part of the development is started. 
These will appear in the 'Pre Commencement Conditions' section of the Notice. 

If works on implementing this permission is started without these requirements being fully met, the 
development may be unauthorised and the permission invalidated, and could lead to enforcement 
proceedings or In some cases to prosecution. 

Amendments 



Should alterations or amendments be required to the approved plans, it will be necessary to apply 
either under Section 96A of the Town and Country Planning Act 1990 for non material alterations, or 
under Section 73 of the Act for minor material alterations. An application must be made using the 
standard application form and you should consult with us, to establish the correct type of application 
to be made. 

Monitoring 
Horsham District Council monitors the implementation of planning permissions. Please be aware 
that monitoring officers may visit the application site at various stages of the development to ensure 
compliance with the approved plans and conditions. 

Conditions Compliance 
Requests for confirmation of compliance with conditions associated with that permission should be 
made in writing or by using the application form 'Approval of Details Reserved by Conditions'. 

A request may be for confirmation that one or more conditions imposed on the same permission 
have been complied with. We aim to respond within 8 weeks of receipt of the request. 

Right of Appeal 
If you are aggrieved by the decision to refuse permission for the proposed development or to grant it 
subject to conditions, then you can appeal to the Secretary of State under Section 78 of the Town 
and Country Planning Act 1990. 

You must appeal within 12 weeks of the date of the decision notice for a householder application 
and within 26 weeks for other types of planning applications. Please note, only the applicant 
possesses the right of appeal. 

The details of how to appeal together with the form which must be used can be obtained from the 
Planning Inspectorate at Temple Quay House, 2 The Square, Temple Quay, Bristol, BS1 6PN (Tel: 
0303 444 5000) or on-line at www.planningportal.gov.uklpcs 
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SERIES 600: EARTHWORKS SPECIFICATION REVISION

The Specification shall be the current version of the ‘Manual Contract Documents For Highway Works
Specification of Highway Works’, produced by the Highways Agency, as amended and added to by the
Appendices contained within this document.

Appendix
No.

Title.

0/3
List of numbered appendices referred to in the Specification and included in the
Contract

0/4 List of drawings included in the Contract

PRELIMINARIES

1/5 Geotechnical Testing

EARTHWORKS

6/1 Requirements for Acceptability & Testing of Earthworks Materials

6/2 Requirements for Dealing with Class U1B and U2 Unacceptable Materials

6/3
Requirements for Excavation, Deposition, Compaction (Other than Dynamic
Compaction)

6/8 Topsoil

6/12 Instrumentation and Monitoring

6/13 Ground Improvement

6/14 Limiting Values for Harm to Human Health and Environment
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A list of Drawings is included below:

Drawing No. Drawing Title

11950/CE320 PHASE 2.3 EARTHWORKS - PROPOSED LEVELS

11950/CE321 PHASE 2.3 EARTHWORKS - PROPOSED CONTOURS

11950/CE322 PHASE 2.3 EARTHWORKS - PROPOSED SECTIONS SHEET 1 of 2

11950/CE323 PHASE 2.3 EARTHWORKS - PROPOSED SECTIONS SHEET 2 of 2

11950/CE324 PHASE 2.3 EXCAVATION FORMATION LEVELS

11950/CE325 PHASE 2.3  TOP OF SURCHARGE LEVELS

11950/CE326 PHASE 2.3 LOCATION OF INSTRUMENTS

11950/CE327 PHASE 2.3 INDICATIVE SURCHARGE DESIGN

11950/CE328 PHASE 2.3 LOW PERMEABILITY LAYER TIE IN DETAIL

11950/CE329 PHASE 2.3 SURCHARGE SECTIONS  1/2

11950/CE330 PHASE 2.3 SURCHARGE SECTIONS  2/2

11950-SK53_S1  FILL IN AREAS OF STEEPENED MADE GROUND BATTER

11950/GIS103C PHASE 2.3 PROPOSED  ENVIRONMENTAL POST-EARTHWORKS VALIDATION
AND MONITORING LOCATIONS
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CLAUSE WORK, GOODS
OR MATERIAL TEST

SOURCE
APPROVAL
(prior to placement
and compaction in
the works)

ROUTINE
FREQUENCY
(during placement
and compaction in the
works)

TEST
CERTIFICATE COMMENTS

Series 600 Earthworks Required

601, 631
to 637,
640

Acceptable Limits

Class
General
Description

1 General
Granular Fill

Grading (U)
and UC

3 per source(i) 1 per 1000m³

Required for all
tests

Refer to Table
6/1 of Appendix
6/1 for method
of determining
the OMC and
MDD (separate
notes apply to
Forensic TOC
test).

Refer to
Appendix 6/12
for method of
Drum Tests.

Refer to Notes
beneath this
Table  for
additional
clarifications

MC (U) 3 per source(i)

1 per 250m³

OMC/MDD (U)
and Particle
Density (U)

3 per source(ii)

1 per 2000m³ (ii)

pH (U), Total
SO4 (U), W/S
SO4 (U), and
Total S (U)

3 per source(i)

1 per 3000m3(iv)

Forensic TOC
tests in
accordance
with CLAIRE
RB17

3 per source (on
same materials
used in drum
tests)

1 per 500m3

Drum Test 3 per source 1 per 2500m3

Chemical
Analysis (U) (v)

3 per source 1 per 2500m3

2 General
Cohesive Fill

Grading (U) 3 per source(i)

1 per 500m³

Sedimentation
Analysis by
Pipette (U)

3 per source 1 per 5 Gradings

PL/LL (U) 3 per source(i)

1 per 1000m³

MC(U)/MCV(U) 3 per source(i)

1 per 250m3

Undrained
Shear Strength
using HSV 3 per source(i)

As required in
relation to
‘Compaction of
Fills’ below.
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CLAUSE WORK, GOODS
OR MATERIAL TEST

SOURCE
APPROVAL
(prior to placement
and compaction in
the works)

ROUTINE
FREQUENCY
(during placement
and compaction in the
works)

TEST
CERTIFICATE COMMENTS

Series 600 Earthworks Required

601, 631
to 637,
640

Acceptable Limits

Class
General
Description

OMC/MDD (U)
and Particle
Density (U)

3 per source(ii)

1 per 2000m³ (ii)

Required for all
tests

pH, Total SO4,
W/S SO4, and
Total S

3 per source 1 per 3000m3(iv)

Drum Test 3 per source 1 per 2500m3

Chemical
Analysis (U) (v)

3 per source 1 per 2500m3

Forensic TOC
tests in
accordance
with CLAIRE
RB17

3 per source 1 per 500m3

Permeability
(U)

As per
compaction Trial N/A

612

Compaction of Fills Required for all
tests.

Compaction Trial
to be completed
in accordance
with App 6/3 and
be witnessed by
the Engineer.

The final
formation is to
be additionally
subjected to CBR
determinations
using plate load
testing
equipment.

More tests may
be required
pending
monitored
performance.

Field Dry
Density
(including air
voids) (U) (iii)

& HSV.

Infiltration
Rate(U) via
Soakaway
Test

Insitu CBR
where used in
top 2 layers
of Engineered
Fill. (U)

1 per 35m x 35m
grid per layer on
placed and
compacted
materials.

1 per 100x100m

And a minimum
of 3 No per
individual phase
(e.g. 2.3)

1 per 35m x 35m
grid per layer on
placed and
compacted
materials.

Test Frequency Notes:
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(i) Where the source comprises materials that have been
processed by the contractor at the point of final placement, the frequency is to be per 1000m3,
per layer, or per day of earthworks (whichever gives the highest number of results). This may
be modified by the Engineer where only small volumes of fill are placed and treated, for example
where <300m3.

(ii) Where the materials have been processed by the contractor at point of final placement, the tests
indicated can be omitted in view of the requirements of item (iii) below.

(iii) Where the materials have been processed by the contractor at the point of final placement, a
sample of appropriate mass shall be taken [at the location of each in-situ density test] for a
laboratory compaction test, determination of particle density and determination of moisture
content. The laboratory compaction test procedure will be appropriate for the material type –
refer to Appendix 6/1 and item 11 below for further information on the nature of the compaction
tests required.  The laboratory compaction test result will be used to establish the maximum dry
density against which the % relative compaction (measured insitu) will be determined and
presented.  The insitu density test results, the particle density and the moisture content
determination will be used to calculate the air voids ratio. The need for such testing is to be
reviewed based on the Engineer’s judgement of the Contractor’s processing operation, visual
assessment of how homogenous the processed material has become and on initial laboratory
test results. The Engineer shall review how much consistency is being achieved in the processed
material from the laboratory compaction tests, particle density and moisture content results and
potentially reduce the need for the laboratory testing based on findings.

(iv) To be revised to 1 per 1000m3 where the contractor intends to undertake modification or
stabilisation using additives such as lime and/or cement.

(v) The chemical analysis suite will be dictated by the proposed depth of the soils tested: for the
upper 2.00m of final formation level the suite will comprise those determinants listed in the
Upper 2.00m Engineered Fill column of Table 6/14 (11/04), Appendix 6/14. For fill placed
beneath 2.00m below final formation level the suite will be restricted to asbestos quantification,
as defined in Table 6/14 (11/04) but with 1 sample in every ten also analysed for the full suite
(as listed the Upper 2.00m Engineered Fill column of Table 6/14 (11/04).

General Notes:

1 With respect to Table 1/5, the column entitled ‘Source Approval’ relates to testing of the
Contractor’s proposed source material, prior to placement and compaction in the works, to
provide confidence that it will be acceptable. The column entitled ‘Routine Frequency’, relates to
testing materials on an on-going basis during placement and compaction in the works. Where
source approval is specified, source testing shall be carried out at each source or stockpile used.

2 The column entitled ‘Clause’ in Table 1/5 is split into 2 sections: a section dealing with tests
required in relation to Cl 601, 631 to 637, 640 of the Specification for Highways Works and a
section dealing with testing required in relation to Cl 612 of the Specification Highway Works.
The testing in relation to Cl 601, 631, 637 and 640 is to ensure that materials are physically and
chemically acceptable, and they are applicable to all soils to be used in the works. Testing in
relation to Cl 612 deals with testing required to ensure that End Product requirements are met.
Soils for which the compaction requirement is End Product are detailed in Appendix 6/1.

3 Where End Product is required, a compaction trial as detailed in Appendix 6/3 Cl 13.3 is to be
undertaken to demonstrate that the End Products are achievable for each source of material
and to give confidence that the contractor’s method is appropriate.

4 (U) indicates that a UKAS test report or certificate is required.

5 All tests are to be undertaken in accordance with BS1377 unless otherwise stated.
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6 pH, W/S SO4, Total SO4 and S tests are to be undertaken in
accordance with methods prescribed in TRL Report 447.

7 Where HSV testing is to be undertaken to determine undrained shear strength, such tests are
to be undertaken in accordance with the manufacturers user manual. The HSV is to be
calibrated against the unconsolidated undrained shear strength laboratory triaxial test to BS
1377:Part 7, clause 8 on 100mm nominal diameter samples. Otherwise, shear strength testing
requirements are to be as set out in Clause 633 of the Specification for Highway Works.

8 In addition to insitu CBR testing of the upper 2 layers of Engineered Fill, plate load tests (min
300mm dia. plate) are to be carried out in accordance with Chapter 7 of IAN 73/06 on the
completed Earthworks Formation Level to demonstrate a minimum CBR value of 3% at the as
constructed soil moisture content. Such testing is to be undertaken on a 70x70m grid, subject
to modification once test results start to become available.

9 Forensic TOC analysis is to be undertaken on site won materials after they have been processed
and in accordance with Cl:aire Research Bulletin 17 (November 2012), Appendix C, whereby all
constituents of the Made Ground are assessed and proportioned together with a TOC
percentage for the fine soil fraction. It is noted that due to the nature of the test, each sample
must weigh a minimum of 10kg and the exact weight shall be confirmed by the laboratory. The
selected laboratory must be agreed 2 weeks in advance of any testing with the Engineer.

10 Drum Tests are a bespoke form of analysis which are intended to simulate soil conditions to
inform the potential for ground gas production. They are also to be undertaken on site won
materials after processing and are to be used to further assess and finesse the requirement for
gas protection measures. Full details are provided in Appendix 6/12.

11 The method of compaction test is given in Appendix 6/1 for each material type. Compaction test
certificates are to provide a graph of plotted points to illustrate Maximum Dry Density, Optimum
Moisture Content and Air Voids. Air voids are to be based on measured particle densities.
Particle densities shall be determined using a pycnometer or a gas jar, whichever is  determined
by the independent geotechnical testing laboratory as being most appropriate to  the material
type.

12 Field Dry Density determinations are to be either via Sand Replacement Density tests or Nuclear
Density Gauges. For Nuclear Density Gauges the requirements of Appendix 6/3 Section 13.2
should be noted. The test must be taken to sufficient depth to ensure that the layer tested is
fully penetrated.  For End Product compaction density testing, nuclear surface density gauges
shall be permitted so long as the calibration is deemed by the Engineer to be acceptable. Each
instrument in use on the Contract shall be calibrated in accordance with BS 1377: Part 9.  If
nuclear density testing is selected, every twentieth determination shall be checked with a sand
replacement test (BS1377: PART 9: 1990, Section 2). Nuclear density gauge determinations are
not to be undertaken in soils rich in carbonaceous substances or rich in chalk. In such soils
Sand Replacement Density tests are to be used.

13 Unless otherwise shown in this Appendix, tests and test certificates for works, goods or
materials as scheduled under any one clause are required for all such work, goods or materials
in the works.

14 Frequency of testing applies to each separate earthworks source within each of the earthworks
material classes. The testing shall be distributed evenly throughout the materials placed.

15 Unless specifically instructed to the contrary, all samples used for testing materials to be
incorporated into the works shall be taken from materials after they have been delivered to the
site, (where imported) and in such case with 7 days notice to the Engineer so as to review
requirements.

16 The Contractor will follow all the Specification Appendices for the form of all deliverables,
storage of test records and storage of records of materials imported to and exported from site.
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17 Definitions of abbreviations:

§ mc: natural moisture content;

§ OMC: Optimum Moisture Content;

§ MDD: Maximum Dry Density;

§ HSV: Hand Shear Vane;

§ W/S SO4: Water Soluble Sulphate

§ Total SO4: Total Sulphate

§ S: Total Sulphur

§ Forensic TOC: Forensic Total Organic Carbon

18 For chemical analysis requirements refer to Appendix 6/14.

19 Moisture Condition Vale (MCV) testing may be used in lieu of moisture content (MC) testing
provided that MCV is calibrated against MC and undrained shear strength (Cu) at a rate of 1 set
of calibrations per day of compaction.

20 Laboratory permeability tests are to be undertaken on remoulded samples, compacted using a
compaction apparatus appropriate to the material type as given in Appendix 6/1 and to be
compacted to 95% maximum dry density. Testing is to be undertaken using triaxial equipment
in accordance with BS1377 Part 6: 6. It is noted that this testing is related to the method trials
rather than routine works.

21 In relation to all materials placed to form the permanent works, the co-ordinates of all sample
and insitu test locations are to be surveyed and recorded based on the established grid to an
accuracy of 1m.  A unique layer number is to be recorded for all such samples/tests such that
this can be correlated to survey data for each layer. Each layer of placed material is to be
surveyed using topographical surveying techniques to an accuracy not worse than 25mm.

22 The Contractor may propose the use of a additives to treat soil to so as ensure that the
engineering characteristics of the soils used will meet with the requirements of Appendix 6/1
However, the use of Treated Fill shall not be permitted without prior written approval of the
Engineer and prior approval of a treatment trial as detailed in Appendix 6/3.  Where treated
soils are used this must be reflected in the laboratory tests undertaken. For example the
samples taken to facilitate the testing must relate to materials in their treated state or mixed in
the lab with same additives, to the same proportion and with same degree of mixing. If trials
and suchlike are required to understand the treatment process they shall be fully agreed in
advance with the Engineer.

23 Infiltration rates are to be determined using soakaway tests. The tests are not be performed
during periods of rainfall or when there is ponded water on the ground. These are to be
undertaken in accordance with BRE Digest 365.  They shall be undertaken by an AGS accredited
ground investigation specialist contractor with their Method Statement agreed prior to works.
The pit dimensions shall be a minimum of 1m wide 1m long and 1m deep (but shall not exceed
1.25m deep).  It shall be assumed that the associated pit will need support during the test by
backfilling with 10mm clean pea shingle, however, this can be omitted if it can be assured that
the soakaway pit would otherwise remain stable throughout the test.  A data logger is to be
used to measure the water during test.  Water must be added rapidly. The specialist ground
investigation contractor is to provide full time supervision of such tests and is to provide a real
time interpretation of the results.

The duration of the tests shall be such that it can be confirmed in the field the by the specialist
subcontractor that  the infiltration rate is less than 10-7 m/s.  The Engineer shall be informed of
the findings. The test can only be terminated once the Engineer has given his approval to do
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so. The earthworks contactor and specialist shall work together
so as to prevent water (other than that added to perform the test) from entering the
excavation. Upon completion of the test any pea shingle and the water is to be fully removed
and the excavation re-instated with materials placed and compacted in accordance with this
specification so as to form Engineered Fill. The contractor shall provide a report on the
soakaway testing, including details of the testing undertaken, the data from the test, the
specialist contractor’s interpretation and tests associated with the backfilling of the excavation
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1.0 Acceptable Limits for Fill Materials
1.1 Earthworks materials shall comply with the 600 series of the Highways Agency ‘The Manual of

Contract  Documents  for  Highway  Works,  Volume  1:  Specification  for  Highway  Works’  (SHW)
and with the particular requirements of this Appendix. Permitted classes of construction
materials are defined in Appendix 6/1, Table 6/1: Acceptable Earthworks Materials:
Classification and Compaction Requirements.

1.2 All  earthworks materials are to meet the acceptability limits as set out in Appendix 6/1, Table
6/1 and SHW Table 6/2.

1.3 Unacceptable Material Class U1A shall be:

§ material which does not comply with the permitted constituents and material properties
of Table 6/1 and Appendix 6/1 for acceptable material;

§ peat, materials from swamps, marshes and bogs;

§ logs, stumps and perishable material;

§ potentially deleterious materials;

§ potentially degradable material that presents a future source of gas;

§ material that exceeds the Forensic TOC content limit of 4%;

§ materials in a frozen condition;

§ clay having a liquid limit determined in accordance with BS1377 : Part 2, exceeding 90%
or plasticity index determined in accordance with BS1377 : Part 2, exceeding 65%;

§ material susceptible to spontaneous combustion; and

§ material contaminated with vegetative matter including invasive plant species.

1.4 Unacceptable material Class U1B shall be:

· as defined in SHW;

· contaminated, noxious or deleterious materials;

· asbestos containing material.

1.5 Fill materials will generally comprise:

· Class 2 to provide: Engineered Fill.  Placed and compacted to meet the End Product
requirements.

· Class 6 material: used for starter layers, sub-formations and working platform fill  below
water.



Kilnwood Vale Phase 2.3 Earthworks Specification

AEDsmb-11950-20160615-Phase 2.3. Eworks Spec-RevC.doc              Page 15 of 79  October  2016 Project Revision: C

1.6 Material designated as Class U1A due to physical properties
that fall outside those permitted in Appendix 6/1, Table 6/1, Table 6/2 may be physically
processed and conditioned to obtain the appropriate classification.

1.7 Where possible U1A oversized materials are to be processed to meet the ‘recycled aggregate’
requirements of Clause 601.12 of SHW and the target acceptability limits as set out in Table
6/1, SHW Table 6/2 and site specific requirements.

1.8 When rendering Class U1A material acceptable by lime (quicklime) or another alternative
agreed (e.g. ckd) the Contractor shall demonstrate that any swell/heave does not cause
damage to overlying materials and that the finished surface remains within the specified
tolerances. The method of spreading lime is to provide for a controllable rate of application,
even spreading, and for the percentage lime added to be either directly measured or readily
calculable.  The Contractor is to be responsible for obtaining and keeping full and detailed
records of where lime modified material has been incorporated within the works.

2.0 Special Requirements for Determining Acceptability, and Whether Sampling and
Testing is Required

2.1 The Contractor shall carry out Acceptability and End Product Compaction Testing in accordance
with Specification Appendix 6/1, Table 6/1 and at the frequencies given in Appendix 1/5 in a
UKAS accredited testing laboratory. Each sample and in-situ test shall be identified by a unique
identification number directly referenced to both the sample type, location and position.

2.2 Testing shall be the responsibility of the Contractor and be carried out in accordance with
Specification Appendices 1/5, 6/1 and 6/3. The Contractor shall maintain full records on each
sub-unit of materials, including but not limited to, the location of the sources, the suppliers
details, the acceptability testing and the location it has been incorporated within the works. This
also applies to Client sourced materials.

2.3 Should any material be placed which has not been given prior approval from the Engineer, the
Contractor will  have done this at its own risk and shall  be responsible for any remedial works
required to rectify the situation.  In this regard, it is noted that the Engineer shall not be
assumed to be present on site on Saturdays and works shall accommodate this.  All costs
associated with any remedial works or actions shall be borne solely by the Contractor.

2.4 The Contractor shall undertake testing of fill materials to determine their suitability to meet the
compaction requirements given in this specification. A copy of the results of such testing shall
be  provided  to  the  Engineer  in  paper  hard  copy  and  digital  format  (pdf,  excel  and  AGS  3.1)
within 10 days of testing being completed and prior to the materials being placed.  All
laboratory test results shall be submitted in full accordance with The Association of
Geotechnical and Geo-environmental Specialists (AGS) version 3.1 standard (available on the
AGS website: http://www.ags.org.uk under ’datatransfer’).  Each AGS data file must be checked
for errors (i.e. must not contain warnings, structural or integrity errors) before it is submitted
and it must be accompanied by an error log file to verify.

3.0 Permitted Use of Rapid Assessment Procedure for Material Acceptability

3.1 Where moisture content is specified as the method of material classification and control, the
Contractor may use a ‘rapid’ method as an alternative to the BS1377: Part 2 method provided
that such ‘rapid’ methods are calibrated weekly against conventional BS methods using drying
ovens.
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4.0 Requirements  for  the  Assessment  of  the  Effects  of
Water Soluble (WS) Sulphate, Oxidisable Sulphides and Total Potential Sulphate in
Accordance with TRL 447, Test Nos. 1 to 5

4.1 Water soluble (WS) sulphate, oxidisable sulphides and total potential sulphate contents are to
be determined in accordance with Clause 644 of SHW.
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Class General
Material
Description

Typical Use Permitted Constituents
(All Subject to
Requirements of Clause
601 and Appendix 6/1)

Material Properties Required for Acceptability  In Addition to
Requirements on Use of Fill Materials in Clause 601 and
Testing in Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance
with:

Acceptable limits
Within:
Lower Upper

G
EN

ER
AL

CO
H

ES
IV

E
FI

LL

2  A - Wet cohesive
material

General fill Any material, or combination
of materials other than
material designated as Class 3
in the contract

(i) Grading BS 1377-2 SHW Table
6/2

SHW Table
6/2

MDD determined using
2.5kg Rammer.
Except for materials with
liquid limit greater than
50, only deadweight
tamping or vibratory
tamping rollers or grid
rollers shall be used.

End Product Compaction
to achieve:
· an undrained shear
strength of 50 kN/m2 or
more
· at least 95% Maximum
Dry Density
·  not more than 5% air
voids in top 2m.
(Air voids can be relaxed
to not more than 10%
where used at a depth of
>2m below the top of the
Engineered Fill surface).
· An infiltration rate and
permeability of not more
than 10-7 m/s
· CBR 3% at as placed
moisture content where
used in top 2 layers of
Engineered Fill.
Where Hydraulic Binders
are used maximum TPS is
1%.

2  A  -

(ii) Plasticity Index (PI) BS 1377-2 N/A N/A

(iii) mc BS 1377-2 That associated with end
product requirements as
determined by testing

(iv) MCV Clause 632

(v) Permeability of
remoulded material

BS1377-5 - 10-7 m/s

(vi) Forensic TOC Cl:aire RB17 (Nov
2012)

- Total
combined
Forensic
TOC 4%

(vii) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(viii) Asbestos screen
and ID

UKAS Gravimetric
Quantification of Bulk
Asbestos Products
and Fibre Bundles in
soils by PLM/PCOM

HSG 248/HSG
264/HSE Report NO.
83/19964

(ix) Undrained shear
strength of remoulded
material.

Hand shear vane 50 kN/m² -
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Class General
Material
Description

Typical Use Permitted Constituents
(All Subject to
Requirements of Clause
601 and Appendix 6/1)

Material Properties Required for Acceptability  In Addition to
Requirements on Use of Fill Materials in Clause 601 and
Testing in Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance
with:

Acceptable limits
Within:
Lower Upper

2  B - Dry cohesive
material

General fill Any material, or combination
of materials other than
material designated as Class 3
in the contract

(i) Grading BS 1377-2 SHW Table
6/2

SHW Table
6/2

MDD determined using
2.5kg Rammer.

Except for materials with
liquid limit greater than
50, only deadweight
tamping or vibratory
tamping rollers or grid
rollers shall be used.

End Product Compaction
to achieve: As per Class
2A above

Where Hydraulic Binders
are used maximum TPS is
1%.

2  B  -

(ii) Plasticity Index (PI) BS 1377-2 N/A N/A

(iii) mc BS 1377-2 That associated with end
product requirements as
determined by testing

(iv) MCV Clause 632

(v) Permeability of
remoulded material

BS1377-5 - 10-7 m/s

(vi) Forensic TOC Cl:aire RB17 (Nov
2012)

- Total
combined
Forensic
TOC 4%

(vii) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(viii) Asbestos screen
and ID

UKAS Gravimetric
Quantification of Bulk
Asbestos Products
and Fibre Bundles in
soils by PLM/PCOM

HSG 248/HSG
264/HSE Report NO.
83/19964

(ix) Undrained shear
strength

Hand shear vane 50 kN/m² -

2  C - Stony cohesive General fill Any material, or combination (i) Grading BS 1377-2 SHW SHW Table MDD determined using 2  C  -
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Class General
Material
Description

Typical Use Permitted Constituents
(All Subject to
Requirements of Clause
601 and Appendix 6/1)

Material Properties Required for Acceptability  In Addition to
Requirements on Use of Fill Materials in Clause 601 and
Testing in Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance
with:

Acceptable limits
Within:
Lower Upper

material of materials other than
material designated as Class 3
in the contract

Table 6/2 6/2 2.5kg Rammer.

Except for materials with
liquid limit greater than
50, only deadweight
tamping or vibratory
tamping rollers or grid
rollers shall be used.

End Product Compaction
to achieve: As per Class
2A above

Where Hydraulic Binders

are used maximum TPS is

1%.

(ii) Plasticity Index (PI) BS 1377-2 N/A N/A

(iii) mc BS 1377-2 That associated with end
product requirements as
determined by testing

(iv) MCV [where not
possible to determine,
acceptability shall be by
(iii)]

Clause 632

(v) Permeability of
remoulded material

BS1377-5 - 10-7 m/s

(v) Forensic TOC Cl:aire RB17 (Nov
2012)

- Total
combined
Forensic TOC
4%

(vi) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(vii) Asbestos screen
and ID

UKAS Gravimetric
Quantification of Bulk
Asbestos Products
and Fibre Bundles in
soils by PLM/PCOM

HSG 248/HSG
264/HSE Report NO.
83/19964

(viii) Undrained shear
strength

Hand shear vane 50 kN/m² -

Class General
Material

Typical Use Permitted Constituents Material Properties Required for Acceptability  In Addition to
Requirements on Use of Fill Materials in Clause 601 and

COMPACTION
REQUIREMENTS IN

Class
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Class General
Material
Description

Typical Use Permitted Constituents
(All Subject to
Requirements of Clause
601 and Appendix 6/1)

Material Properties Required for Acceptability  In Addition to
Requirements on Use of Fill Materials in Clause 601 and
Testing in Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance
with:

Acceptable limits
Within:
Lower Upper

Description (All Subject to
Requirements of Clause
601 and Appendix 6/1)

Testing in Clause 631 CLAUSE 612
Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance
with:

Acceptable limits
Within:
Lower Upper

G
EN

ER
AL

CO
H

ES
IV

E
FI

LL

2  D - Silty cohesive
material

General fill Any material, or combination
of materials (excluding those
listed in SHW Clause 6.1.2 (i)
(b)) other than material
designated as Class 3 in the
contract

(i) Grading BS 1377-2 SHW Table
6/2

SHW Table
6/2

MDD determined using
2.5kg Rammer.

Except for materials with
liquid limit greater than 50,
only deadweight tamping or
vibratory tamping rollers or
grid rollers shall be used.

End Product Compaction to
achieve: As per Class 2A
above

Where Hydraulic Binders are
used maximum TPS is 1%.

2  D  -

(ii) Plasticity Index (PI) BS 1377-2 N/A N/A

(iii) mc BS 1377-2 That associated with end
product requirements as
determined by testing

(iv) MCV [where not
possible to determine,
acceptability shall be by
(iii)]

Clause 632

10-7 m/s (v) Permeability of
remoulded material

BS1377-5 -

(v) Forensic TOC Cl:aire RB17 (Nov
2012)

- Total
combined
Forensic
TOC 4%

(vi) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(vii) Asbestos screen
and ID

UKAS Gravimetric
Quantification of
Bulk Asbestos
Products and Fibre
Bundles in soils by
PLM/PCOM
HSG 248/HSG
264/HSE Report
NO. 83/19964

(vii) Undrained shear
strength of remoulded

Hand shear vane 50 kN/m² -
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Class General
Material
Description

Typical Use Permitted Constituents
(All Subject to
Requirements of Clause
601 and Appendix 6/1)

Material Properties Required for Acceptability  In Addition to
Requirements on Use of Fill Materials in Clause 601 and
Testing in Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance
with:

Acceptable limits
Within:
Lower Upper

material

Class General
Material
Description

Typical Use Permitted Constituents
(All Subject to
Requirements of Clause
601 and Appendix 6/1)

Material Properties Required for Acceptability  In Addition to
Requirements on Use of Fill Materials in Clause 601 and
Testing in Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance
with:

Acceptable limits
Within:
Lower Upper

TO
PS

O
IL

5  A - Topsoil, or
turf, existing
on site

Top soiling Topsoil or turf designated as
Class 5A in the Contract

(i) Grading SHW Clause 618 - SHW Clause
618

- 5  A  -

ii) Properties as
required by BS 3882

BS 3882 To meet with requirements
given in BS 3882

iii) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(iv) Asbestos screen
and ID

UKAS Gravimetric
Quantification of
Bulk Asbestos
Products and Fibre
Bundles in soils by
PLM/PCOM

HSG 248/HSG
264/HSE Report
NO. 83/19964

Class General
Material
Description

Typical Use Permitted Constituents
(All Subject to
Requirements of Clause

Material Properties Required for Acceptability  In Addition to
Requirements on Use of Fill Materials in Clause 601 and
Testing in Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class
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601 and Appendix 6/1) Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance
with:

Acceptable limits
Within:
Lower Upper

SE
LE

CT
ED

G
RA

N
UL

AR
FI

LL

6  A - Selected well
graded
granular
material

Below water Natural gravel, natural sand,
crushed gravel, crushed rock
(other than argillaceous rock,
chalk or colliery spoil), blast
furnace slag, crushed
concrete, or any combination
thereof. Recycled aggregate

(i) Grading BS 1377-2
(on-site)

SHW Table
6/2

SHW Table
6/2

No compaction 6  A  -

(ii) Uniformity
coefficient See note 5 10 -

(iii) Plasticity Index (PI) BS 1377-2 Non-plastic

(iv) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(v) Asbestos screen and
ID

UKAS Gravimetric
Quantification of
Bulk Asbestos
Products and Fibre
Bundles in soils by
PLM/PCOM

HSG 248/HSG
264/HSE Report
NO. 83/19964

6  B - Selected
coarse
granular
material

Starter layer Natural gravel, natural sand,
crushed gravel, crushed rock
(other than argillaceous rock,
chalk or colliery spoil), blast

(i) Grading BS 1377-2
(on-site)

SHW Table
6/2

SHW Table
6/2

SHW Table 6/4 Method 5 6  B  -

(ii) Plasticity Index (PI) See note 5 10
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Class General
Material
Description

Typical Use Permitted Constituents
(All Subject to
Requirements of Clause
601 and Appendix 6/1)

Material Properties Required for Acceptability  In Addition to
Requirements on Use of Fill Materials in Clause 601 and
Testing in Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance
with:

Acceptable limits
Within:
Lower Upper

furnace slag, crushed
concrete, or any combination
thereof. Recycled aggregate

(iii) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(iv) Asbestos screen
and ID

UKAS Gravimetric
Quantification of
Bulk Asbestos
Products and Fibre
Bundles in soils by
PLM/PCOM

HSG 248/HSG
264/HSE Report
NO. 83/19964

(v) Los Angeles
coefficient

SHW Clause 635
- 50

6  C - Selected
uniformly
graded

Starter layer Natural gravel, natural sand,
crushed gravel, crushed rock
(other than argillaceous rock,

(i) Grading BS 1377-2
(on-site)

SHW Table
6/2

SHW Table
6/2

SHW Table 6/4 Method 3
OMC to be determined using
Vibrating Hammer

6  C  -

(ii) Uniformity See note 5 - 10
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Class General
Material
Description

Typical Use Permitted Constituents
(All Subject to
Requirements of Clause
601 and Appendix 6/1)

Material Properties Required for Acceptability  In Addition to
Requirements on Use of Fill Materials in Clause 601 and
Testing in Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance
with:

Acceptable limits
Within:
Lower Upper

granular
material

chalk or colliery spoil), blast
furnace slag, crushed
concrete, or any combination
thereof. Recycled aggregate

coefficient

(iii) Plasticity Index (PI) BS 1377-2 Non-plastic

(iv) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(v) Asbestos screen and
ID

UKAS Gravimetric
Quantification of
Bulk Asbestos
Products and Fibre
Bundles in soils by
PLM/PCOM

HSG 248/HSG
264/HSE Report
NO. 83/19964

(vi) Los Angeles
coefficient SHW Clause 635 - 50

(vii) mc & OMC/MDD BS 1377-2 & 4 OMC -2% OMC +2%
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Footnotes to Table 6/1:

1. App = Appendix

2. Tab = Table

3. Where BS 1377:Part 2 is specified for MC, this shall mean BS 1377:Part 2 or BS EN 1097-5 as
appropriate.

4. Uniformity coefficient is defined as the ratio of the particle diameters D60 to D10 on the particle-size
distribution curve, where: D60 = particle diameter at which 60% of the soil by weight is finer and D10
= particle diameter at which 10% of the soil by weight is finer.

5. The Limiting Values for Class U1B material are given in Appendix 6/14. The contents of this table may
be revised following periodic Engineering assessments and design by the Engineer.

6. Where supplementary clauses and tables are referenced in Table 6/1, they shall refer to the equivalent
clause or table from the Manual of Contract Documents for Highway Works, Specification for Highway
Works: Volume 1: (SHW).

7. Definitions of abbreviations:

· mc: natural moisture content;

· OMC: Optimum Moisture Content;

· MDD: Maximum Dry Density;

· HSV: Hand Shear Vane;

· IDD: Intact Dry Density.

· Forensic TOC: Forensic Total Organic Carbon
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1 Requirements for Removal Off Site of Excavated Acceptable Material or
Unacceptable Material Requiring Processing or Retention of Surplus Material On Site

1.1 Any surplus soils from Phase 2.3 shall be retained on the wider Phase 2&3 site in accordance
with a: location plan; CEMP; MMP; and Environmental Permit approved by the Engineer to
which the contractor shall fully accord. Where material cannot maintained in accordance with
the above it shall be removed from site by the Contractor in accordance with current
regulations.

1.2 If any Class U1B or U2 Material is identified at formation level the Engineer shall be notified and
the Contractor shall prepare appropriate risk assessments to permit the completion of works.
Thereafter the requirements detailed in 1.3 below shall apply and all materials shall be handled
by the Contractor in accordance with Environment Agency Pollution Prevention guidance.

1.3 If visual or olfactory evidence of soil contamination is identified during the reduced level
excavation works, the following actions shall be undertaken:

· work shall cease in the area of visual or olfactory contamination;

· the area of concern shall be approximately delineated and clearly marked in order that
personnel or equipment shall not be permitted to enter into the area of concern;

· the soils of concern shall be inspected by the Engineer with suitable investigation
equipment or operated mechanical excavator provided by the Contractor;

· suitable samples of the soils of concern shall be recovered and submitted for laboratory
testing;

· suspected contaminated soils shall be excavated and suitably stockpiled in a clearly
defined and segregated area whilst the results of laboratory testing are awaited, if
required by the Engineer;

· following receipt of the results of laboratory testing (between three to ten days
thereafter, depending upon scope of testing required) the soils may be confirmed to be
contaminated or of an unacceptable nature;

· if soils are deemed contaminated or otherwise unacceptable, they shall be excavated
under supervision of the Engineer and placed in a clearly demarked stockpile area
pending either onsite treatment or offsite disposal;

· validation samples of the soils that remain in the vicinity of the soils of concern shall be
taken by the contractor under the direction of the Engineer;

· following receipt of the results of the laboratory testing carried out on the soils that
remain (between three to ten days thereafter, depending upon scope of testing required)
excavation in this area can then proceed;

· the results of site inspections, laboratory testing and actions taken shall be recorded by
the Contractor as a record of the works carried out;

· these records shall be compiled within the validation report for the Earthworks to provide
a permanent record.
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1.4 For the principle approach to stockpiling and materials movement refer to Section 8.0 and 9.0
of Appendix 6/3, noting that any particular provisions of the SHW shall notwithstanding apply.
The requirements for environmental monitoring and protection shall be in accordance with the
CEMP.

1.5 There is no requirement for the remediation of Unacceptable U1B material. However such
material may potentially be re-classified by the Engineer. Any U1B material that fails the pre-
requisite Limiting Values (Appendix 6/14) shall be referred to the Engineer for review and
associated temporary stockpiles of material maintained. Unless specific approval for these
materials is received from the Engineer these shall be considered U1B classification and
removed.  Any material that fails the Limiting Values shall not be imported to site without prior
agreement of the Engineer.

1.6 All  waste  soils  shall  be removed and disposed of  in  accordance with  the Waste  (England and
Wales) Regulations 2011 (as amended). All waste soils shall be tested and classified to permit
Hazardous Properties Assessment and WAC testing in accordance with Environment Agency
Guidance (WM3).
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APPENDIX 6/3: REQUIREMENTS FOR EXCAVATION, DEPOSITION,
COMPACTION (OTHER THAN DYNAMIC COMPACTION)
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1.0 Earthworks General

1.1 Two weeks prior to work the contractor shall provide method statements for the works required
to address this specification to the Engineer.

1.2 No ground disturbing activities, including any earthmoving activities, are to commence prior to
the Contractor obtaining any necessary permits or licences including those relating to protected
species or habitats. If a licence or permit for such works is granted, those works shall only be
undertaken during the periods as stated on the licence or permit under the direction of the
licence or permit holder. A copy of the licence and/or permit shall be provided to the Engineer
prior to commencement of the relevant activities.

1.3 Setting out shall  be carried out from established grid lines and maintained for the duration of
the construction of the ground improvement.  A minimum 10 x 10m inspection grid is required.

1.4 The following sequence of works is anticipated:

· Agree works Method Statements.
· Set up permanent datum and other survey control stations.
· Undertake compaction and treatment trials.
· Excavate to Formation Level (refer to associated Sections and Drawings)
· Identify the clay cap placed as part of the Phase 2.1 works and if preceded by the Phase

2.2 the clay cap placed as part of those works.
· Proof roll and inspect excavation formation.
· Complete surface monitoring and flux chamber tests (S3.0 and 4.0 of Appendix 6/12).
· Complete Validation Trial Pits (S5.0 Appendix 6/12) – both geotechnical and gas related.
· Remove any gaseous, soft of highly degradable materials.
· Construct piezometers (Appendix 6/13).
· Allow piezo readings to settle/become consistent and grout to cure.
· Commence Drum Tests (S2.0 of Appendix 6/12).
· Construct of Rod Settlement Gauges* (Appendix 6/13).
· Commence monitoring in accordance with Appendix 6/13 Table 2.
· Place/compact Engineered Fill, ensuring that the Engineered Fill placed as part of these

works  tie  into  those  placed  as  part  of  the  previous  phases  of  works,  especially  with
respect to any clay cap previously placed.

· Place surcharge: extend full surcharge height 10m beyond the site boundary to the north
and 5m beyond the Engineered Fill/natural tie in point (in the west of the site).  The
basal 250mm of the surcharge is to be constructed as Engineered Fill (Appendix 6/13).

· Place gas monitoring installations (S1.0 of Appendix 6/12) and confirm any supplemental
surface monitoring or flux chamber tests.

· Remove surcharge after Engineer approval including continued monitoring and reporting
in accordance with Appendix 6/13.

· Grub out and decommission instruments: Place/compact Engineered Fill accordance with
the Specification in areas of associated excavation.

· Place/compact Engineered Fill to make up to final site level.
· Test final site level (note other tests required as works progress).

* Rod Settlement Gauges are to be constructed at the Excavation Formation Level
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1.5 If during excavation undisturbed competent natural ground is encountered then the excavation
is to cease and the Engineer consulted for additional instructions. The Contractor shall provide a
full level survey of the associated area.

1.6 Following initial formation level excavations, trial pits will be excavated, to inform the gas
assessment and to inspect areas where the ground investigations have identified the presence
of the ‘poorest’ material from a geotechnical point of view. The requirements are detailed in
Appendix 6/12, section 5.0.

1.7 If unforeseen ground conditions or unforeseen responses to the treatment are encountered
then the Engineer shall be verbally notified immediately (and within 48 hours in writing).

1.8 If Unacceptable Materials (class U1B/U2) are observed at the excavation formation then
provision shall  be made for these to be removed following instruction from the Engineer. Any
associated ‘hotspot’ excavations shall be validated by the Contractor via the application of
Forensic TOC tests comprising on composite sample per face and one composite sample from
the  base.  Each  spot  will  be  surveyed  to  include  base  levels  and  lateral  extents  such  that
volumes can be calculated.

1.9 Surcharging operations and associated monitoring are detailed in Appendix 6/13.

1.10 Earthworks  materials  derived from processed Class  U1B material  are  to  be used in  the works
only when agreed with the Engineer. This shall be recorded in the As-Built Drawings.

1.11 The Contractor is responsible for the works covered by the Specification.  The Contractor shall
however require the inspection and approval of works from the Engineer subject to the notice
periods presented in the Contract (and a minimum of 7 days) and in particular inspection of:

a. Excavation formations
b. Classified stockpiles
c. Material placement and compaction (of permanent fills)
d. Unforeseen contamination (Class U1B / U2 Materials)
e. Validation trial pits
f. Completed works following removal of surcharge
g. Instrumentation and monitoring

1.12 A tracking system shall be established to the satisfaction of the Engineer to document material
movements from excavation to segregation, stockpiling and eventual reuse. A reference grid
shall be established to aid the control of material movements and shall be agreed with the
Engineer prior to commencement.  The proposed system shall be submitted to the Engineer 2
weeks in advance of its required use.

1.13 The tracking system shall enable location of placed materials in any one day in three
dimensional space and locate in-situ and ex-situ test locations and levels. This will enable
excavation and removal as necessary in the event that pre and/or post placement testing
indicates that the soils are unsuitable and/or placement has not achieved the required state of
compaction. The tracking system should also incorporate the requirements of the MMP which
includes those soils moved off the Phase 2.2 site due to surplus requirements and/or
unsuitability.

2.0 Control of Water



Kilnwood Vale Phase 2.3 Earthworks Specification

APPENDIX 6/3: REQUIREMENTS FOR EXCAVATION, DEPOSITION, COMPACTION (OTHER THAN DYNAMIC
COMPACTION)

AEDsmb-11950-20160615-Phase 2.3. Eworks Spec-RevC.doc              Page 33 of 79 October 2016  Project Revision: C

2.1 All works and associated costs relating to the control and management of water on site, from
existing, proposed or redundant watercourses or from any other sources including groundwater,
rainfall and surface water is the responsibility of and all costs are to be borne by the Contractor.
Any uncertainty over the issues associated with water or groundwater control shall be
submitted to the Engineer for clarification, as soon as any such issue is noted or identified by
any party.

2.2 The Contractor shall provide for such measures as may be necessary to ensure that water,
whether groundwater, from precipitation or any other source does not accumulate in
excavations or on sub-grades, subject to licensing and permitting requirements.  In addition,
the Contractor shall ensure any adjacent areas, used to source material (subject to agreement)
are graded so as to shed water away from the treated area.

2.3 The Contractor shall provide, where necessary, temporary watercourses, ditches, drains,
pumping or  other  means of  maintaining the earthworks  free from water.  Such provision shall
include carrying out the work of forming the earthworks in such a manner that their surfaces
have at all times a sufficient minimum cross-fall and, where practicable, a sufficient longitudinal
gradient to enable them to shed water and prevent ponding. This shall include the provision of
temporary measures to remove water expelled from the ground due to the application of load
from the Engineered Fill and surcharge material.

3.0  Requirements for Groundwater Lowering or Other Treatment (where required)

3.1 The Contractor is responsible for all groundwater lowering where this is required for the
purposes of the works. This is particularly relevant, but is not limited to, dewatering of deep
excavations and trenches.

3.2 The Contractor is responsible for obtaining all permits and/or licences required to undertake
groundwater lowering and for treatment and/or disposal of said groundwater or other
encountered liquids.

3.3 Where earthworks operations or ground improvement measures result in the expelling of
groundwater into drainage layers or onto earthworks surfaces the discharged water shall be
collected, treated if necessary and disposed.
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4.0 Blasting for Excavation

4.1 Blasting for excavation is not a permitted alternative to normal excavation methods.

5.0 Stability of Excavation

5.1 Where the area to be filled comprises an existing excavation, the excavation shall be inspected
and subsequently monitored by the Contractor, to ensure that there is no danger of its collapse
during the works with consequences for safety, for existing buildings or for other construction
adjoining. Shoring or propping shall be used where appropriate.

5.2 The Contractor shall provide appropriate barriers or other preventative measures around open
excavations to minimise the health and safety risk to site users of these areas.

5.3 The Contractor shall ensure all temporary excavations are formed with suitable, safe batters or
other suitable methods of support.  The Contractor shall give notice without delay if any newly
excavated faces are too unstable to allow work and take immediate action if instability is likely
to affect structures, roadways, offsite land or the safety of the site operations.

6.0 Obstructions

6.1 An obstruction is deemed to be any material which is comprised principally of concrete, brick or
stone, whether loose material or in a homogeneous form >0.2m3.  Where obstructions are
encountered the Engineer shall be notified immediately. In ground conditions where breaking
out is deemed necessary shall be carried out by a method and to a sequence agreed with the
Engineer. All breaking out methods shall be carried out to the relevant professional standards.

6.2 Where encountered during the works, obstructions shall be removed to a minimum depth of 1m
below the underside of the proposed excavation formation level.  Where obstructions
encountered in the works extend below this depth, they shall either be removed in their
entirety, or cut down, surveyed and recorded if confirmed to be deep obstructions (e.g. piles).
The preferred option shall be confirmed by the Engineer.

6.3 Where the obstruction extends beyond the boundary of any zone or area to be excavated,
remediated and/or treated, the obstruction shall be removed 1m beyond the boundary except
where this extends beyond the demise of the client’s ownership or interferes with a permanent
structure (such as adjacent building or footpath).

6.4 Where any obstruction to be removed extends beyond the demise of the client’s ownership or
interferes with a permanent structure, the obstruction shall be carefully removed up to the site
demise in a way that causes no damage.

6.5 All obstructions discovered shall be marked on a set of the construction drawings indicating the
position, extent and a description of the materials evident together with details of any residual
obstructions left in. These details shall be made available to the Engineer. Prior to any filling,
the Engineer shall be given the opportunity to decide if further works should be carried out
beyond that specified.  In the event of a residual obstruction being left insitu its location, extent
and level are to be recorded by topographical surveying.

6.6 Where obstructions are broken out, filling or infilling of voids shall be deemed to be included
with approved materials arising from the general works. Voids, pits, vents and the like shall be
reported to the Engineer and shall be filled or capped with approved materials arising from the
Works.
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6.7 The Contractor shall contact the Engineer before the disconnection and removal of any services
comprising pipes, cables and general service installations discovered where they are above the
Formation Level. These shall each be marked on a drawing and handed to the Engineer. The
extent of any removal shall be within the plane of the works plus 1m where such service
installations are discovered and are to be removed. The ends of any remnant pipework at the
edge of any such excavation shall be cut and sealed.

7.0 Cutting Faces

7.1 No specific limitations or restrictions on undercutting are included, but the Contractor shall
comply with his appointed Temporary Works Designer requirements when excavating trenches
at or within the vicinity of the toe of any slopes.

7.2 Clearing loose material from cutting slopes by airline hose is not permitted.

7.3 The Contractor shall provide additional drainage measures to intercept and discharge seepages
from cutting or embankment slopes. The Contractor is responsible for all drainage required to
carry out the works and to protect them upon completion, which will include, where necessary,
temporary drainage measures.

8.0 Segregation of Excavated Materials

8.1 During excavation, materials arising are to be inspected and segregated to Classes U1A, U1B,
U2, 5A, General Fill Classes (and further segregation as may be required to ensure adequate
control of compaction behaviour).  Classes U1A, U1B, U2, 5A materials must be separated.

9.0 Stockpile Management

9.1  Where required, clearly defined segregated stockpiles are required for different sub-classes of
processed material. The maximum permitted height of stockpiles, excluding topsoil Class 5,
shall be 5.00m unless otherwise agreed with the Engineer. Stockpiles of different materials shall
be clearly separated by a gap of not less than 5.00m.

9.2 Stockpiles of topsoil shall be formed in accordance with guidance provided by DEFRA
‘Construction code of Practice for the Sustainable Use of Soils on Construction Sites (2009)’ and
research carried out by non-statutory bodies, which suggests that optimum stockpiles of topsoil
shall not exceed 1.3 m in height and that topsoil shall not be stockpiled for more than 1 year.

9.3  On completion of a stockpile the slopes shall be trimmed to falls to shed rain water and the
surface sealed via compaction to limit infiltration. Temporary drainage shall be provided at the
base of the stockpile to collect runoff from the stockpile and to carry any surface water away
from the base of the stockpile.

9.4  The Contractor shall provide and maintain such measures as necessary to eliminate the
production of dust from the stockpile during the its life.

Existing Stockpiles

9.5 The earthworks carried out for previous phases of the Kilnwood Vale development has resulted
in the formation of various stockpiles of potentially suitable fill materials. The existing stockpiled
materials may also be reused on Phase 2.3 provided they are subject to the testing as defined
in Appendix 1/5 and meet the criteria given in Appendix 6/1.

9.6 The Contractor shall include details of the movement of these soils in the Materials Tracking
documentation as detailed in Section 1.0 of Appendix 6/3.
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10.0 Geotechnical Soil Treatment

10.1  The Contractor shall provide moisture conditioning, modification and solidification/ stabilisation
and physical treatment to render soils suitable under in accordance with Appendix 6/1, Table
6/1 and Table 6/2 .

10.2 Moisture conditioning is defined as works that may be required to ensure that stockpiled or as
dug materials comply with the requirements of this specification and the Specification for
Highways Works. These are processes where, either through the addition of chemicals such as
lime, or through physical processes such as spreading out and air drying, the moisture content
of the soils may be rendered suitable for earthworks.

10.3  The physical treatment of unacceptable materials is defined as physical screening/crushing of
stockpiled or as-dug soils to remove timber, wood, potentially deleterious materials and
oversized fragments of bricks, concrete and the like.

10.4  Rendering SHW Class U1A material acceptable by lime (quicklime) modification (or other
additives) is permitted provided the modified material is able to meet the performance
requirements given and that it or its method of placement do not result in a risk to the
environment.  The design of any such treatment shall be based on HA70/07 ‘Treatment of Fill
and Capping Materials using either Lime or Cement or Both’. The Contractor shall demonstrate,
to the satisfaction of the Engineer’, that the treated materials do not have any significant
potential to swell/heave. The method of spreading the additives is to provide a controllable rate
of application and even spreading.  It shall also enable the percentage of additives added to be
either directly measured or readily calculable.

10.5  The Contractor shall be responsible for obtaining and keeping full and detailed records of where
treated/modified material has been incorporated within the works.

10.6  Prior to undertaking any such soil treatment the Contractor shall submit full details to all
relevant statutory authorities and the Engineer and obtain their approval to his proposals. The
Contractor’s attention is brought to the environmental sensitivity of the site and any such works
must be undertaken in full compliance with the relevant statutory authority requirements and
the requirements of the agreed Construction and Environmental Management Plan.

11.0 Water Courses

11.1 Details regarding existing water courses, construction of new water courses and earthworks
drainage ditches are shown on the Drawings provided by the Engineer.

11.2 Redundant watercourses shall be drained and cleaned. Excavated arisings are to be treated as
described in Appendix 6/2.

12.0 Construction of Fill

12.1 Engineered Fill: This is to comprise Class 2 material and must be compacted to achieve End
Product requirements given in Appendix 6/1, Table 6/1 and as detailed below.

12.2 Surcharge Fill: This is a temporary fill to provide kentledge for the surcharge treatment. This
can be Class 1 or Class 2 material.  This is discussed in more detailed in Appendix 6/13.

12.3 Treated Fill: Site won fill that is treated using additives. The approved method of treatment,
placement, mixing and compaction shall be informed by a trial. On-going testing types and
frequency beyond those already required in Appendix 1/5 shall be agreed with the Engineer
after review of trials to establish an appropriate methodology.
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12.4  Any material placed by the Contractor prior to the provision of full testing shall be at their risk.
If fill material is to be screened, processed or treated after excavation, laboratory testing shall
be required after the material has been processed in order to determine its suitability. Material
will only be considered suitable, based on the results of the testing, if it is placed and
compacted during a period of time in which the moisture content could not have varied outside
of the appropriate range to meet the compaction requirements.

12.5 After materials have been brought up to final site levels where required, ground improvement
via the use of a surcharge to preload the ground will then be undertaken as shown on the
drawings. Full details of the surcharge operation are given in Appendix 6/13. Subsequent to the
removal of the surcharge, site levels are then to be brought up by Engineered Fill materials
which will be placed and compacted to meet End Product requirements. It is noted that the
surcharge material does not generally have an End Product requirement, apart from the basal
250mm.  The  basal  250mm  shall  be  placed  and  compacted  as  Engineered  Fill  to  allow  for
settlement and the residual of this removed following surcharge completion.

12.6 Embankment slopes shall not be constructed steeper than that considered safe by the
contractor’s temporary works engineer. Temporary over-widening or steepening to achieve
adequate compaction of the shoulders of the embankment are permitted.

12.7 Any sub-formation areas requiring protection against weather will be protected in accordance
with Clause 608.9(ii) of SHW.

12.8 Formations for earthworks construction and cutting formations shall be proof-rolled using as a
minimum, the compactive effort detailed in SHW Clause 613.11 and 613.12.  This compactive
effort shall be increased for cutting formations where different compactive efforts, dependent
on the type of follow-on earthworks operations, are required by the Specification. Observations
shall  be  made  by  the  contractor  to  identify  soft  spots.   The  identification  of  a  ‘soft  spot’  is
qualitative and depends on the response of the ground to the compactive effort during proof-
rolling. As a minimum excessive mattressing, bow-waving or ground heave shall be indicative of
a ‘soft spot’. The Contractor shall  agree with the Engineer the extent and nature of ‘soft spot’
treatment.  The extent of the soft spot and associated treatment are to be recorded.

12.9 As part of the requisite compaction trials, consideration for dealing with soft spots shall be
addressed and agreed with the Engineer.

12.10 The earthworks construction formations and cutting formations shall be inspected by the
Engineer for the possible presence of any soils that have visual or olfactory evidence of
contamination and/or the presence of any significant concentrations of organic or decayable
material.  The contractor shall agree with the Engineer on the course of action to be taken
where such ‘hot spots’ are encountered.

12.11 Fill shall be placed and compacted in near-horizontal layers of the thickness required to achieve
the required end product and shall,  as far as practicable, be brought up at a uniform rate so
that all parts of the site reach finished site level at the same time.

12.12  Where different thicknesses of fill material are to be employed, the thickness shall be benched
to ensure that differential settlements are minimised.

12.13  No fill shall be placed and left uncompacted at the end of a working day. Compacted fill shall
 be sealed and graded to falls to ensure free runoff of rainwater without ponding.

12.14  Compaction plant and compaction method shall be selected having regard to the proximity of
existing trenches, excavations, retaining walls, monitoring installations or other structures and
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all work shall be performed in such a way as to ensure that their existing stability is not
impaired.

12.15  After removal of surcharge (Appendix 6/13) material exposed is to be proof rolled as per the
compaction method used for the Engineered Fill.

13.0 Compaction

13.1 General

13.1.1 All  materials  shall  be  placed  and  compacted  to  achieve  the  associated  End  Product
requirements as given in Appendix 6/1.  The compaction techniques to be adopted for materials
are to be informed by compaction trails as outlined below.

13.2 Use of Nuclear Density Gauges

13.2.1 For End Product compaction density testing, nuclear surface density gauges shall be permitted
so long as the calibration is deemed by the Engineer to be acceptable. Each instrument in use
on the Contract shall be calibrated in accordance with BS 1377: Part 9.  If nuclear density
testing is selected, every twentieth determination shall be checked with a sand replacement test
(BS1377: PART 9: 1990, Section 2).  Nuclear density gauge determinations are not to be
undertaken in soils rich in carbonaceous substances or rich in chalk.  In such soils Sand
Replacement Density tests are to be used.

13.3 Compaction Trial For Engineered Fill

Initial Considerations

13.3.1 Compaction trials are required for each material source to be used in the main works and, in
relation to such materials, for each compaction method to be used.  Compaction trials shall be
undertaken with the Engineer in attendance. Two week notice is to be provided and two weeks
prior to the trial the Contractor shall provide the Engineer with the geotechnical and chemical
results relating to the source material suitability testing.  The contractor shall plan his works so
as to ensure that compaction trial and associated testing and appraisal is complete in good time
in advance of the main works. Failure to do so will result in materials being placed at the
contractor’s risk. The site of the trials shall be clearly marked and levels taken to determine the
thickness of each layer before and after compaction.

13.3.2 The exception to the above is where the same materials have been placed and compacted in
previous phases of work and where it is has been possible to demonstrate that the End Product
requirements considered herein have been met for the method of compaction that the
contractor proposes to use.  Approval of the omission of a compaction trial would be required in
writing from the Engineer, however, subject to confirmation of proposed plant and method as
described in Cl 13.3.5. This must be sought at least 2 weeks prior the scheduled
commencement of the compaction trial.  The scheduled commencement of the compaction trial
must be in good time in advance of the placement of permanent fill as outlined above.

13.3.3 For each material type, a number of test panels will be required in order that a full assessment
of the material and compaction method can be completed, which would then constitute the
Compaction Trial. Although the size of each panel will  reflect the size of the compaction plant
and methodology of work proposed, a minimum width of 10m by 20m in length is
recommended, with a number of different layer thicknesses trialled  as indicated in the Figure
below. Any existing topsoil shall be removed from the area of the compaction trial and the
formation proof rolled and inspected for soft spots as described in Cls 12.8 and Cl12.9.
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13.3.4 The depth of each layer forming the test panel shall reflect the likely range of depths of
compacted material to be adopted in the main works, but is not to exceed a compacted layer
thickness of 250mm (i.e. an uncompacted layer thickness of not more than 300mm, assuming a
20% reduction in thickness upon compaction, which is to be confirmed by the compaction trial).
Each panel shall be made up using the layer thickness being trialled until the total thickness for
each trial panel is not less than 1m

Minimum length 20m

300mmm
225mm 150mm

Indicative Test Panel Layout

Minimum width 8m

5m

5m

5m

Indicative

Density Test

13.3.5 Each test panel shall be laid out and clearly identified and defined separately from any other
test panel to avoid accidental influence from adjacent works. At least 2 weeks prior to
undertaking the trial, the Contractor shall confirm to the Engineer the following:

· What compaction plant is to be used, including but not limited to the type of equipment,
manufacture, mass per meter width and any other relevant information which can be used
to assess its suitability for the material to be compacted.

· What method of compaction is to be used in the trial and whether or not it has been based
upon the guidance from SHW Table 6/4.

· Confirmation of the source of material to be used.

· Confirmation that they understand the minimum specification requirements for end-
performance of the fill which are to be assessed and demonstrated during the trial.

· The methodology for assessing fill, including test type and frequency and who will be
undertaking the testing both on site and for the subsequent laboratory analysis.

· Confirmation that  all  parties  who are  to  attend the trial  have been informed of  when and
where the trial will be undertaken.



Kilnwood Vale Phase 2.3 Earthworks Specification

APPENDIX 6/3: REQUIREMENTS FOR EXCAVATION, DEPOSITION, COMPACTION (OTHER THAN DYNAMIC
COMPACTION)

AEDsmb-11950-20160615-Phase 2.3. Eworks Spec-RevC.doc              Page 40 of 79 October 2016  Project Revision: C

13.3.6 For each proposed compaction method, a number of test panels shall be constructed in order to
allow a full assessment to be completed. Key criteria to identify during the compaction trial will
be:

· Change in density and air voids against number of passes.

· Change in density and air voids against thickness of layer.

· Change in engineering performance against compactive effort.

· Identification of point of over-compaction/softening of fill.

· Comparative analysis between different plant.

· Suitability of material for use on site for the proposed end-use.

· Confirmation of classification and engineering performance of material, including sampling,
laboratory testing and classification of the material.

· Comparison of actual performance of material against End Product requirements.

· Calibration of testing equipment, in particular where the use of a Nuclear Density Gauge
[NDG] is proposed for the monitoring of earthworks operation.

Compaction of Test Panels

13.3.7 Earthmoving plant shall not be accepted as compaction equipment, nor the use of lighter
compaction plant to provide any preliminary compaction prior to the use of heavier equipment.

13.3.8 Although the guidance from Table 6/4 of the SHW may indicate the optimum number of passes
of the appropriate plant, it is important that the progression of improvement of the material is
monitored throughout the compaction process. As such, after every two passes of the
appropriate roller, in-situ assessment of the density of the material shall be undertaken. One
pass of the roller is defined as a single movement of the compaction plant, in one direction,
over a given strip of the test panel.

13.3.9 Where the width of the test panel or roller requires a number of passes in order to ensure the
full width of the surface is compacted, it is acceptable for the roller to overlap the previous strip
by a small margin [no more than 25% of the maximum roller width]. However the Contractor
shall ensure that no in-situ testing is undertaken in this zone to prevent the effect of over-
compaction influencing the assessment of the performance of the plant and material.

13.3.10 Compaction of the test panel shall continue incrementally until a clear indication has been
obtained to show that the soil has either achieved a maximum density, i.e. where after a
number of repeat passes is completed no change is identified or has been over compacted and
the performance of the material begins to deteriorate.

13.3.11 The exception to  this  will  be  where the final  performance of  the test  panel  is  required to  be
confirmed using plate load testing, and in this instance it is recommended that a separate panel
is constructed, to the same specification as has been identified during the compaction trial, in
order that the assessment of the performance can be completed without the detrimental
influence of over-compacted material. Guidance on the point of over compaction may be readily
identifiable on site from a number of key parameters:
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· Reduction in bulk density/dry density with increasing compaction.

· Increase in moisture content, where the over-compaction of the material drives moisture up
through the material to the surface [mobilisation of excess pore pressure]. This may also be
observed during the passage of the roller, with material adhering to the roller, and/or the
surface of the compacted layer beginning to tear.

· Reduction in engineering performance of the material with increasing compaction.

· Visible movement of the surface of the material during the passage of the compaction plant,
typically exhibited as a ‘bow wave’ in front of the roller.

13.3.12 Identifying the point at which the materials become over-compacted is very important for a
number of reasons. Should the material not be competent to undergo additional compaction
and/or trafficking, then an engineering decision will be required by the Contractor prior to the
commencement of the main earthworks program.

Assessment of Test Panels

13.3.13 The compaction trials shall be undertaken in such a way as to demonstrate what works are able
to achieve the End Product criteria given in Appendix 6/1.

13.3.14 Initial characterisation of the material shall comprise: sets of testing (one from each layer) each
comprising grading, laboratory compaction curves [OMC/MDD using the test appropriate to the
material type as given in Appendix 6/1], particle density, field moisture content and laboratory
permeability testing.

13.3.15 In-situ density (bulk and dry) measurement of the compacted material and moisture content
shall comprise: on each layer and at each increment of two passes: six nuclear density gauge
readings,  evenly  spaced  in  two  rows  at  distances  of  5m,  10m and  15m along  the  test  layer.
Refer to Appendix 1/5 with respect to the use of NDG equipment. Undrained Shear Strength
using hand shear vane shall comprise: on each completed panel: one test per density test
location. Refer to Appendix 1/5 regarding the use of Hand Shear Vane equipment.

13.3.16 A CBR value using conventional CBR testing apparatus shall be determined on each completed
test panel to determine the materials suitability for use in the upper 2 layers of Engineered Fill.
Tests shall be evenly spaced in a central row at distances of 5m, 10m and 15m along the test
panel.

13.3.17 CBR  using  Plate  Load  Tests  shall  be  completed  after  CBR  testing  outlined  in  13.3.15  has
indicated that  a  value of  3% has been achieved for  a  given number  of  passes.   1  Plate  Load
Test shall be undertaken per trial panel. The test is to be undertaken in the centre of the panel
and in multiple cycles as defined in IAN 73/06.12.3.18. Table 6/3-1 summarises the minimum
testing requirements to be undertaken for each trial panel.

13.3.18 Upon completion of the above a soakaway test shall be performed in the test panel materials so
as to determine the infiltration rate. The base of the associated excavation shall such that not
less than 500mm of trialled material is present below the test. Refer to Appendix 1/5 for further
details for the test method.

13.3.19 The Contractor shall  provide a report describing the findings of the test panel.  The proposed
report format shall be presented to the Engineer 2 weeks in advance of any test panel tests for
approval.  The report shall include:
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· Date and weather conditions, personnel recording the test panel findings.

· Description of the plant and method used (make, weight, roller size etc.).

· Description of material used in the test panel (stockpile, tests result certificates, Class
type).

· Photographic records of material used, plant used and examples of the as compacted
condition.

· Certificates for insitu and laboratory tests undertaken on the compacted layers.

· Appraisal of test results, conclusions and description of proposed method.

Table 6/3-1 Compaction Trial Testing Requirements

Test Property Recommended Frequency of Testing

Bulk Samples before
compaction

Per layer for MC, PSD, OMC/MDD, particle density and
laboratory permeability testing.

Bulk, Dry Density and Air Voids

6 tests per compaction increment per layer using NDG1

All such tests to include particle density and moisture
content determinations hence derivation of air voids.

% relative compaction to be determined relative to he
MDD established for the layer.

Undrained shear strength2 1 per NDG test using HSV

NDG Calibration1

One calibration of NDG equipment shall be undertaken
for each compaction trial and for each instrument used.
The calibration shall be undertaken in accordance with
methods prescribed in BS1377 Part 9: 2.5

CBR (BS1377 Part 9 Section
4.3)

3 test per panel at the specified locations.

Plate Load Test to IAN 73/06
1 per completed trial panel, multiple cycles as defined in
IAN 73/06

Soakaway Test (BRE 365) 1 set of tests per completed trial panel

1. subject to revision depending on soil type – refer to note 12 in Appendix 1/5.
2. Where fill is cohesive
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13.4 Placing and Compacting Fill

13.4.1 Cobbles, boulders, rocks or fragments whose largest dimension is greater than two-thirds of the
loose layer thickness shall not be incorporated into the Earthworks Material. Any softened
cohesive materials encountered in stockpiles shall be removed and not incorporated into the fill.
Potentially deleterious materials shall not be incorporated into the fill.

13.4.2 The contractor shall take all necessary steps to ensure that fills are placed at the moisture
content necessary to achieve the compaction specification and shall, where necessary, add
water to or dry the fill,  in order to obtain this value. Where it is necessary to add water, this
shall be done as a fine spray and in such a way that there is time for the water to be absorbed
into the fill before being rolled by the plant.

13.4.3 Compaction plant and compaction method shall  be selected having regard to the proximity of
existing trenches, excavations, retaining walls or other structures and all work shall be
performed in such a way as to ensure that their stability is not impaired.

13.4.4 If the results of control tests indicate that the fill is being placed and compacted in such a way
that the desired End Product is not being achieved, the Contractor shall further compact or, if
necessary, shall  excavate the affected work and replace with new fill,  compacted to meet the
specification requirements.

14.0 End Product Testing

14.1 The compliance of the compacted materials meeting the compaction specification shall be
demonstrated by undertaking End Product testing as detailed in Appendix 1/5 and with
reference to End Product requirements given in Table 6/1 of Appendix 6/1. Test locations shall
be evenly distributed throughout the fill area at the frequency defined in Appendix 1/5.  The
Contractor shall agree test locations with the Engineer.

14.2 The Engineer shall be at liberty to request additional tests considered necessary to confirm that
the End Product requirements are being met.

14.3 In the event of a test failure the Contractor shall provide a full comprehensive interpretation
of the nature of the failure based on the test results and propose suitable remedial action. In
the event of a test failure the Engineer shall be informed verbally immediately and (no later
than 48 hours in writing), all work should cease in the associated area until a full comprehensive
interpretation and solution has been found to rectify any such failure.

14.4 The relative dry density requirement shall  be deemed to have been obtained provided that at
least 90% MDD of tests attain the specified dry density, provided that no value falls below 93%
MDD.

14.5 The air voids required shall be deemed to have been achieved if at least 90% of tests attain the
specified air voids, provided that no remit value exceeds 10% air voids.

14.6 Placed and compacted cohesive soils are to be have an undrained shear strength of 50kN/m2

using the testing methods described in Appendix 1/5.

14.7 With respect to permeability the end product requirements can be consider to be met provided
all of the following requirements are satisfied (i) laboratory permeability tests record
permeability values of not more than 1x10-7 m/s and (ii) the requirements for relative density
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and air voids given above are met and (iii) the soakaway tests determine an infiltration rate of
not more than 10-7 m/s.

14.8  CBR tests on placed and compacted materials at as placed moisture content in the upper 2
layers of Engineered Fill.  CBR tests shall be at a rate of 1 per 35m x 35m grid per layer and are
to demonstrate a CBR of 3%.

14.9  Plate load tests (min 300mm dia. plate) shall  be carried out in accordance with IAN 73/06 on
the completed Earthworks Formation Level to demonstrate a minimum CBR value of 3% at the
as  placed  moisture  content.   Such  testing  is  to  be  undertaken  on  a  70x70m grid,  subject  to
modification to ensure that any marginal pass CBR determinations (arising from testing based
Appendix 1/5 and Appendix 6/1) are tested.

14.10 The requirement for flux chamber tests and a surface emission mapping survey for ground gas
assessment purposes is detailed in Appendix 6/12.

15.0 Additional Limitations of Deposition of Materials Referred to in 601.13, 601.14 and
601.17

15.1 Cobbles having an equivalent diameter of more than 150mm shall not be deposited within 2m
of the finished surface at any location.

16.0 Permissible Deviation

16.1 Permissible deviation from formation levels +/- 50mm.
Permissible deviation from linear dimensions +/- 75mm.

16.2 In addition the requirements of Appendix 6/13 should be noted.  In the event of conflict
Appendix 6/13 takes precedence.

17.0 Restrictions on Battering of Excavations for Foundations and Trenches and
Requirements for Benching

17.1 No specific limitations or restrictions are included for the battering of excavations for
foundations and , but the contractor shall be responsible for ensuring safe working practices.
Battered excavations are to be benched prior to backfilling. Contractor to also note the specific
requirements for batter where existing Made Ground is to receive fill as indicated on SK53

Benching or shaping of earthworks slope faces to receive fill

17.2 Where existing embankments are to be extended and where fill is to be constructed on ground
with a slope steeper than one in eight, benching of the existing slope shall be formed as per the
Specification. Bench heights are to be a multiple of the relevant compaction layer thickness,
with the maximum vertical height of each bench not exceeding 500mm.

17.3 Where, during the progress of the work, the difference in level between adjacent areas of filling
exceeds 600mm, the Contractor shall cut into the edge of higher filling to form benches having
a  minimum  width  of  600mm  and  a  height  equivalent  to  the  depth  of  a  layer  of  compacted
filling. The Contractor shall spread and compact new filling to ensure maximum continuity with
the previous filling.

17.4 Where the Engineered Fill is to be placed against a batter comprising existing Made Ground
(which  is  to  be  treated  by  preload/surcharge  loading)  the  tie  in  will  be  based  on  a  suitable
benching arrangement which is described thus: the material is to be placed and compacted in a
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prepared benched excavation formed in the natural undisturbed clay. The height of the benches
shall be as per the layer thickness required by the compaction method used but the height shall
not  exceed  250mm.   The  width  of  each  bench  shall  be  the  greater  (i)  3  x  bench  height,  (ii)
1.0m or  (iii)  the  width  required  to  ensure  adequate  compaction  by  the  plant  used.   Refer  to
11950-SK53 for detail.

17.5 Fill  material  in  areas  of  benching  shall  be  carefully  placed  and  compacted  to  ensure  that  no
voids occur at the upright steps of the benching.

17.6 Placement and compaction of the fill material shall continue to the level of an adjacent bench
before material is placed upon that bench.

17.7 Four additional passes of the roller shall  be made on the area within two metres each side of
the upright face immediately following the compaction of the first layer of fill material on each
bench.

18.0 Excavation Supports to be Left in Place

18.1 No excavation supports are to be left in place.

19.0 Mixing of Excavated Materials

19.1 Mixing of acceptable and unacceptable excavated material is not permitted.

20.0 Fill to Excavated Voids.

20.1 Areas of inadequate strength shall be removed and backfilled and replaced with materials
placed and compacted in accordance with this Specification.
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21.0 Deterioration of Fill Materials

21.1  If an authorised formation or material deposited as fill subsequently deteriorates due to
inclement weather or water ingress  (or for any other reason) such that, in the opinion of the
Engineer,  it would be reclassified as unacceptable and cannot be compacted in accordance
with the Contract, the Contractor shall:

i. Cease work on the material until its condition is such that it can again be classified as
acceptable.

ii. Make good by removing and disposing of the unacceptable material and replacing it with
acceptable material.

21.2  Where, in the opinion of the Engineer, earthworks have been adversely affected by the ingress
of water during the earthworks contract so as to render the material unacceptable, these works
shall be removed and made good at the Contractor’s expense subject to test results proving the
material to be unacceptable

22.0 Reporting for Earthworks Validation

22.1 On completion of each site specific earthworks operation, The Contactor will prepare a collated
factual Validation Report and submit to the Engineer. It shall also include information needed
for completion of the geotechnical feedback report as defined in Design Manual for Roads and
Bridges (BMRB) HD22/08 Managing Geotechnical Risk.

The validation report is to include, but is noted limited to, the following:

a) general description of the earthworks, excavations, placement and compaction
methodology and plant used;

b) quantities of excavated, imported, re-used, treated and disposed materials;
c) details of remediation and treatment, including quantities, licence arrangements;
d) the extent of the excavation formation;
e) details and quantities of any grouting, sealing or similar of historical structures;
f) surveyed location of all remnant obstructions and week by week progress drawings;
g) detailed weather conditions;
h) formation treatment including ground improvement, drainage measures and treatment of

soft areas or contamination;
i) data relating to the relevant compaction trial reports.
j) application of acceptability criteria and summary of the end product test results for each

specific earthworks material placed during the earthworks operations;
k) a copy of all test results including grid location and level;
l) actions taken in relation to any test failures and the results of any testing associated with

this;
m) drawings showing the location of each specific earthworks material placed during the

earthworks operations on a layer by layer basis, any feature or operation relevant to the
earthworks including instrumentation and the location of the trial areas and control tests;

n) drawings showing the location, extent and contours of all stockpiles formed from surplus
site won soils;

o) an electronic copy of all the test results and monitoring associated with the earthworks
operations, including chemical validation results and including those associated with surplus
soil stockpiles;

p) environmental and groundwater monitoring results;
q) additional requirements of the Local Authority and Environment Agency;
r) Contamination relevant records including:
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· Description of U1B / U2 material actions
· Description of residual contamination
· Volumes of Materials Treated, Disposed of, Imported and Stockpiled (Soil and

Water)
· Description of Waste Management: Quantities, Classification, Licensing and

Documentation
· Formation Inspection
· Remnant Obstructions
· QP Declaration for MMP
· All records required for the Phase 2.2 aspect of the MMP validation report
· Details of Regulatory Liaison and Discussions
· Waste Records (including classification and Duty of Care)
· Laboratory analytical results.
· Photographs

22.2 The Contractor shall make provision for the production of three such validation reports to
enable phased delivery of the site.

23.0 Other survey Requirements

23.1 Before starting work the Contractor shall complete a visual survey and update the topographical
survey of the site and submit the survey report to the Engineer.

23.2 During works the Contractor shall survey the extents of excavation, retained features (such as
obstructions) and underground services (if encountered) prior to backfilling.

23.3a The Contractor shall provide a survey of: the  Excavation Formation Level; location of former
subterranean structures removed; drainage routes; extent and level of each layer of compacted
earthworks layer placed (see below); the top level and extent of Engineered Fill; and the extent
of surcharge load.  All retained exploratory locations and supplementary investigation points
shall also be surveyed and included.

23.3b Subject to the prior written agreement of the Engineer and the presentation of an agreed
Method Statement, the contractor shall be permitted to omit the survey of each Engineered Fill
layer placed on the provision that all the associated earthworks plant is demonstrated to have a
working GPS layer control in addition to other earthworks controls on level thickness. The
contractor shall still maintain a layer control system such that each layer can be individually
identified and sample locations still surveyed (along with other survey requirements noted
above/elsewhere). If in the opinion of the Engineer layer control is not being achieved the
Contractor shall be required to implement the survey of each layer.

23.4 On completion of the bulk earthworks and the surcharge loading treatment (as discussed in App
6/13 and including any making good of levels and re-making up to final site level), an as built
survey, including level data of the completed works shall be undertaken by the Contractor. All
level survey information and an assessment of volumes of excavated, remediated and surplus
soil shall be provided to the Engineer. The final ‘as built’ topographic survey shall include details
of the earthworks placement areas, reduced level areas and remaining stockpiles.

23.5 Survey works shall ensure that the reporting requirements given above can be met along with
any other survey requirements given in this specification.

23.6 All levels shall be related to Ordnance Datum Newlyn and surveys shall be based on the
national grid coordinate system and shall be considered with the updated topographical survey.

23.7 The maximum error between permanent survey control stations shall not exceed 1:20,000.
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23.8 A drawing shall indicate each permanent survey control station showing its general location with
dimensions to at least three easily recognisable and durable points.

23.9 The maximum distance between adjacent spot levels shall not exceed 15 metres. Ground
survey spot levels on hard surfaces shall be correct to +/- 10mm r.m.s.e. and elsewhere to +/-
25mm r.m.s.e. Accuracy for linear dimensions is to be +/- 25mm. The drawing shall be supplied
in 3D AUTOCAD.DWG format, at a scale of 1:200 on CD ROM. It shall be kept up to date on at
least a weekly basis with respect to ground excavations and be made available to the Engineer
on request.

24.0 Tie in Of Engineered Fill with Surrounding Ground (where required)

24.1 As part of the excavation works for Phase 2.3, using as built plans for the Phase 2.1 area (as
provided by Dunton Environmental Limited) the clay cap shall be located by the contractor.  The
placement and compaction of Engineered Fill as of the Phase 2.3 works shall be undertaken by
the contractor so as to tie into this existing clay cap in accordance with Drawing CE 328.  The
same approach will be taken on long the Phase 2.2 boundary if the Phase 2.2 works precede
the Phase 2.3 works.

24.24 Fill material in areas of benching shall be carefully placed and compacted to ensure that no
voids occur at the upright steps of the benching.

24.5 Placement and compaction of the fill material shall continue to the level of the adjacent bench
before material is placed upon that bench.

24.46 Four additional passes of the roller shall be made on the area within two metres each side of
the upright face immediately following the compaction of the first layer of fill material on each
bench.



Kilnwood Vale Phase 2.3 Earthworks Specification

APPENDIX 6/8: TOPSOIL

AEDsmb-11950-20160615-Phase 2.3. Eworks Spec-RevC.doc              Page 49 of 79 October 2016  Project Revision: C

APPENDIX 6/8: TOPSOIL
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Strip topsoil and stockpile.  Stockpiles of topsoil and pseudo-topsoil shall be formed in accordance with
guidance provided by DEFRA ‘Construction code of Practice for the Sustainable Use of Soils on Construction
Sites (2009).
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Refer to Appendix 6/13 for instrumentation and monitoring associated with the ground treatment works.

Refer to the CEMP for environmental monitoring requirements

1.0 Post Earthworks Gas Monitoring

1.1 In order to inform the requirement for gas protection measures in the proposed development
gas monitoring will be required.

1.2 Installations will be carried out via Dynamic Continuous Sampler (DCS) at the locations
indicated on drawing GIS103C. Two holes will be required at those locations where different
depths and/or strata require monitoring (as detailed below). The response zones shall be
isolated into one material only and single locations with dual installations shall not be carried
out. The following criteria shall be followed:

a) Locations in the Surcharge Area -  two installations required. The shallow well shall be
progressed through the surcharge, where present, and extend 1m into the underlying
Engineered Fill with a 0.5m response zone at the base. The holes shall be sealed with bentonite
above the response zone to the surface. The deeper well shall be sealed with bentonite all the
way through the clay cap and the response zone shall be 3m long in the underlying fill material
(not to extend into the Weald Clay, if encountered).

b) Locations outside the Surcharge Area and over Engineered Fill which is deeper than 2.5m -
two installations required at those locations where Engineered Fill exceeds 2.5m depth. The
shallow well shall be 1m deep overall with a 0.5m response zone at the base.  The deeper
wells, where installed, shall be sealed with bentonite to 2m below ground level. The response
zone will extend to the base of the Engineered Fill or be 3m in length, whichever is the
shallower.

c) Locations outside the Surcharge Area and over Engineered Fill which is less than 2.5m depth,
or over natural clay (i.e. no fill materials present) - the well shall be 1m deep overall with a
0.5m response zone at the base.

1.3 The works shall be progressively carried out as phases are completed across the site.

1.4 The works shall be carried out in accordance with BS 8576: 2013 and the UK Specification for
Ground Investigation, 2nd Edition, published by Thomas Telford Ltd 2012 with the following
amendment to Clause 12.4.1:

1.  The following parameters shall be monitored and recorded on each visit to the site.
Items iv to viii shall proceed in the order stated and the gas tap shall be closed between the
flow and gas concentration stages.

i) Weather conditions on the day of and 24 hours prior to the visit.
ii) Air temperature.
iii) Barometric Pressure on day of visit and preceding 3 days.
iv) Downhole temperature.
v) Downhole pressure and the flow rate should be recorded every minute over a 10 minute
period.
vi) Concentrations (% vol) of CH4, CO2 and O2 (ppm) over a 10 minute period with
concentrations recorded every minute.
vii) Water level

If water is encountered the Engineer may instruct removal.

Engineer approval shall be obtained prior to commencement of any laboratory analysis.
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The Engineer may instruct that prolonged pumping gas monitoring is undertaken over a period
of up to 2 hours on selected wells.

2. Monitoring on-site shall generally be undertaken using portable handheld equipment. The
performance specification and accuracy of the equipment employed shall meet the
requirements of Table 2 in BS8576: 2013 and be stated in the final report.

3. Any damage to the monitoring installation or incidents of open gas taps upon arrival shall be
recorded.

4. The name of the person monitoring shall be stated and wherever possible the same person
shall be used on each monitoring visit to maximise consistency.  Monitoring visits shall be
coordinated so as to include ‘worst case’ events comprising periods of rapidly falling barometric
pressure.

1.5 Before construction of each ground gas standpipe the Engineer shall be contacted to agree
installation details.

1.6 Bulk bag soil samples shall be taken in order to accommodate Forensic TOC analysis that may
be scheduled.  For the shallow installations one representative samples shall be taken of the
Engineered Fill (all sampled soils will be placed into a large bulk bag throughout the full depth
of the fill); and for the deeper installations one representative samples shall be taken of the
unclassified fill (all sampled soils will be placed into a large bulk bag throughout the full depth
of the fill).

1.7 The temperature of the soil shall be recorded every 1m on removal of the borehole tool.

1.8 Soil descriptions and logs are required in accordance with BS 5930:2015.

1.9 Raised covers will be provided and these will be protected via concrete drainage rings or similar
(e.g. 0.5m depth, 2m diameter)

1.10 Monitoring for flammable gases via Flame Ionisation Detector (FID) is required at 1m intervals
during formation of each borehole.  Results to be provided on the respective logs.

1.11 Provision shall be made for 3 months monitoring at weekly intervals on the surcharged areas of
the site.  Monitoring may be curtailed in areas where initial monitoring results are within
acceptable parameters but this will require agreement with the Regulator.  Three monitoring
visits should be required in total in the single installation DCS 1102 in the non surcharge area
which has been subject to a cut and fill treatment.

1.12 Groundwater samples shall be obtained for each installation on the first 2 sequential visits and
the samples tested for pH, conductivity, ammonia, dissolved oxygen, dissolved carbon dioxide
and SO4.  Samples shall be obtained using low flow sampling methods.

1.13 Data shall be provided in excel, pdf and AGS 3.1 in full incorporating both the main phase of
fieldwork and all subsequent gas and water monitoring visits and iterative phases of chemical
analysis.  The data shall be checked by the Contractor prior to issue and be accompanied by the
error log.

1.14 In order to prevent the creation of gas migration pathways and to prevent water ingress all
installations will be decommissioned upon completion of the monitoring (as agreed with the
regulatory authorities) in accordance with EA guidance (Decommissioning Redundant Boreholes
and Wells).
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2.0 Large Scale Gas Generation Field Tests (Drum Tests)

2.1 Drum Tests shall be undertaken as per the frequency provided in Appendix 1/5 on the following
classes of soils: 1A – 1C and 2A – 2D.

2.2 Scope

2.2.1 This document specifies test methods for assessing the gas generation potential of fill materials
used below developments.

2.2.2 This is intended as a test from which the risk associated with ground gas generation from fill
materials below developments can be assessed following guidance in documents such as the
Local Authority Guide to Ground Gas (CIEH, 2007).

2.2.3 This test provides a measure of the potential amount of biogas (methane and carbon dioxide)
that might be released if it  is placed in the ground. It is a large scale test that is intended to
replicate the actual ground conditions in a site. As such it is not artificially seeded with an
inoculum of methanogenic bacteria and any gas generated is the result of bacteria present in
the fill already.

2.3 Terms and definitions

2.3.1 For the purposes of this document the following terms and definitions apply.

Biogas – methane and carbon dioxide.

Aerobic – Soil atmosphere that is rich in oxygen.

Anaerobic – Soil atmosphere that does not contain oxygen.

Biodegradation - chemical dissolution of materials by bacteria, fungi or other biological
means.

2.4 Principle

2.4.1 When fill material is placed in the ground it will initially be in an aerobic environment as oxygen
is trapped in the material. Aerobic degradation of any degradable organic matter occurs and
uses up the oxygen. Once anaerobic conditions are established methanogenic bacteria continue
to degrade the organic material that is available for degradation until it is used up and gas
production ceases.

2.4.2 A representative sample of fill material and groundwater from a site is placed in a sealed steel
drum. A sealable gas tap is fitted to the top of the drum to allow gas monitoring from the
headspace above the sample. The concentration of methane and carbon dioxide in the
headspace of the drum is recorded at set intervals over a period from 20 days to 100+ days.

The temperature during the test is recorded (but is not maintained at a set value).  The
ambient temperature during the tests must not drop below 10oC (in winter the tests will need to
be housed indoors and appropriate safety precautions taken).

2.4.3 The results are reported as litres of biogas per kg of fill material.



Kilnwood Vale Phase 2.3 Earthworks Specification

APPENDIX 6/12: INSTRUMENTATION AND MONTORING

AEDsmb-11950-20160615-Phase 2.3. Eworks Spec-RevC.doc              Page 55 of 79 October 2016  Project Revision: C

2.5 Equipment

Biodegradation test vessels – a series of steel drums of height 0.85m and diameter 0.57m.
This gives 0.22m3 internal volume with an air tight lid and a sealable gas tap. (other dimensions
to be agreed with the Engineer)

Balance – capable of weighing mass of sample to +/- 1%

Thermometer – capable of measuring air temperature to +/- 0.5oC

Gas monitor – Meeting the requirements of BS8576: 2013, Guidance on investigations for
ground gas – permanent gases and volatile organic compounds (VOCs).  Clause 9.3 and
Table 2.  The sample pump rate should be stated.

2.6 Sample Size

2.6.1 The sample should be sufficient to fill a 0.22m3 drum and leave a 100mm deep headspace at
the  top  of  the  drum when  loosely  compacted  down  in  the  drum.   The  weight  of  the  sample
should be recorded.

2.7 Procedure

Filling

2.7.1 A steel drum is filled with the material to be tested.

2.7.2 The materials shall be loosely compacted into the steel drum to remove all large voids and
leaving a 0.1m depth of headspace (this equates to 0.025 m3 headspace volume). The mass of
each  material  used  to  fill  the  barrels  should  be  measured  using  a  balance  to  determine  the
approximate wet bulk density of the material within each barrel. The moisture content of the
materials  placed  into  the  barrels  will  be  measured  using  either  a  theta  probe  or  by  sending
samples to a laboratory.

2.7.3 Groundwater from the site should be used to fill the barrels with at least 20 litres of water (to
the top of the soil).

2.7.4 Following emplacement of the materials into the barrels and filling with water, the barrel lids
should be secured and sealed using a volatile organic compound (VOC) free sealant. A small
hole (0.5mm diameter) should be drilled into the top of the barrel lid for insertion of a gas tap.
The gas tap should be sealed into the barrel lid using a VOC free sealant. Filling of the drum
and sealing and securing of the gas tap should be carried out on the same day.

2.7.5 Filled barrels should be located in a safe location agreed with site staff where there is no need
for disturbance of the barrels during the test period. The ambient temperature during the tests
should not fall  below 10oC for any significant period of time and therefore a heated container
shall be provided, if required, to ensure temperature does not fall below 10oC.

Biogas measurement

2.7.6 Following filling of the barrels on day zero, measurements of ground gas concentrations should
be made twice per  week at  three day intervals  (e.g.  Monday and Thursday)  over  a  period of
100 days. Each measurement event shall last for exactly 5 minutes (if this is amended then the
time shall be recorded but amendments must be avoided where at all possible). Concentrations
of  ground  gases  will  be  recorded  each  minute  over  the  5  minute  period.   The  tests  may  be
extended up to a total period beyond 100 days if required.  The date of the first test should be
recorded as T1 and dated, the second as T2 and dated, and so on.
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2.7.7 Concentrations of ground gases will be measured using the gas monitor. Gases measured
should be methane (CH4),  carbon  dioxide  (CO2), oxygen (O2), carbon monoxide (CO) and
hydrogen sulphide (H2S). Flow measurements are not required but the differential (may be
referred to as borehole pressure on some gas monitors) is required. The temperature of the
barrels should be recorded during each measurement event.

2.7.8 To measure the temperature of the soils within the drum one thermometer/thermocouple
should  be  attached  to  the  side  of  each  of  the  drums  and  protected  as  necessary.  The
bulb/thermocouple wire leg junction should be thermally protected from the elements using
insulation spay foam or similar.

Reporting for Drum Tests and Gas Monitoring

2.7.9 The test report should provide the following:

1. Date of test

2. Description of material tested and source

3. Cumulative record of biogas concentration and number of sampling events.

4. Temperature record over period of test

2.7.10 The test results shall be provided in an excel spreadsheet that is updated each time
measurements are taken.  The results should be provided in tabular form in the spreadsheet in
a layout that is agreed with the Engineer.

2.7.11 The results of each weekly monitoring round will be forwarded to the Engineer on completion.

2.7.12 The Drum Test is for information and assessment purposes and the results will be used to
inform remedial and re-use decisions.

3.0 Flux Chamber Tests

Flux chamber tests shall be undertaken at 12 locations to measure methane emissions, as
shown on Figure GIS103C. For the Surcharged Area the tests will be carried out over the
surface of the excavated formation layer, including over dig, and prior to installation of
Engineered Fill. If the results indicate a potential gas risk then the monitoring shall be repeated
on completion of the installation of the engineered fill and prior to the installation of the
surcharge. For non surcharged areas they shall be carried out across the finished formation
layer.  The flux chamber tests shall be undertaken in accordance with the guidance in the
Environment Agency LFGTN 07, Guidance on monitoring landfill gas surface emissions.  The
location of the tests shall be agreed with the Engineer in advance.  A method statement for the
works shall be agreed with the Engineer for prior approval.  If the Contractor is not able to
carry out the works then the work shall be sub contracted, at no additional cost to the client, to
a suitable specialist who must be approved by the Engineer prior to appointment.

4.0 Surface Emission Tests

4.1 A surface emission mapping survey shall be carried out to measure methane emissions.

4.2 For the Surcharged Area the survey shall be carried out over a 5m grid (i.e. on a series of
traverse lines spaced at 5.0m centres). The survey will be carried out over the surface of the
excavated formation layer, including over dig, and prior to installation of Engineered Fill. If the
results indicate a potential gas risk then the monitoring shall be repeated on completion of the
installation of the engineered fill and prior to the installation of the surcharge.
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4.3 For non surcharged areas the survey shall be conducted on a 25m grid across the finished
formation layer

4.4 All measurements shall be taken at 10mm above ground level with a laser diode methane
detector calibrated to detect methane and with a detection threshold of 1 ppm.  The instrument
shall have a response time less than 5 seconds.  Readings shall be taken every 3 seconds and
shall be time stamped with the time and GPS location.

4.5 The survey work shall be carried out by an experienced and competent technician who has
undertaken similar work for compliance testing on licensed landfill sites. A method statement
for the works will be submitted to the Engineer for prior approval. If the Contractor is not able
to carry out the works then the work shall be sub contracted to a suitable specialist who must
be approved by The Engineer prior to appointment. The results shall be reported as a table of
results alongside a contour plot of the emissions recorded.  The wind speed/direction,
temperature, atmospheric pressure and rainfall on the site at the time of the survey shall be
recorded.

5.0 Validation Trial Pits in Surcharged Area

5.1 Following formation level excavations and prior to construction of the Engineered Fill, trial pits
shall be excavated to 4m below excavation formation level across landfilled areas on an
approximate 50m grid.  The locations are shown on drawing GIS103C.  The purpose of these is
to inspect for both gaseous material and soft / organic material that could present an ground
settlement issue.  The Contractor shall provide advance notification for the Engineer for the
completion of pits such that supervision can be provided.

Gas Related Pits

5.2 Composite samples of representative soils from the excavated soils shall be taken for one
Forensic TOC and one Drum Test per trial pit.  In addition, trial pits shall be excavated in the
vicinity of those areas where elevated forensic TOC concentrations and /or elevated methane
concentrations were detected: BH822, BH833, BH842C and TP867, as shown on drawing
GIS103C. A total of 19 trial pits are required for this purpose.

5.3 If Forensic TOC analysis and/or assessments associated with the Drum Tests indicate
Unacceptable Material then these may require excavation as part of a hot spot exercise and the
soil will be stockpiled for further assessment. The Contractor shall therefore allow time in the
programme for results to be returned and assessed to accommodate this potential outcome. All
trial pit locations will be labelled in number order (DuntonTrialPit1100 series – DTP1101 etc.)
and surveyed in accordance with this specification (one survey point per trial pit location is
sufficient). The trial pits will require inspection by the Engineer and therefore the Contractor will
provide 5 days’ notice of the works.

Geotechnical Trial Pits

5.4 Nine trial pits shall be excavated to 4m below excavation formation level in areas where the
ground investigation identified potentially highly compressible material beneath the excavation
formation level (BH822, BH833 and TP837). The locations are shown on drawing GIS103C and
are denoted by GTP110 series (geotechnical trial pit). The pits are to be surveyed in accordance
with this specification (one survey point per trial pit location is sufficient). The trial pits will
require inspection by the Engineer and therefore the Contractor will provide 5 days’ notice of
the works.

5.5 The pits are required to determine whether the zones represent significant soft spots that
require excavation and replacement with Engineered Fill. The location of these is to be advised.
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5.6 Subject to the Engineers instruction the Contractor shall excavate any soft or highly degradable
materials and replace with Engineered Fill
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1.0 Geotechnical Improvement by Placement of Engineered Fill and Preloading by
Surcharge

1.1 General

1.1.1 Geotechnical improvement will not be required where the excavation formation reveals the
presence of undisturbed natural strata comprising firm clay or medium dense sand or better.
Geotechnical improvement will be required in areas where Made Ground is encountered at
excavation formation level. The purpose of the ground treatment is to ensure that the resultant
works meet with the ‘Performance Criteria’ agreed with the Client (the performance criteria

agreed with the client comprise total post construction settlements of not more than 75mm a

differential movement of not more than 1/100, a permeability of not more than 10
-7

 m/s and a

CBR value of 3% as the final and penultimate placed layers.

1.1.2 To ensure that the post treatment load-settlement characteristics of the treated materials are
within the performance criteria mentioned above, geotechnical improvement is to be
undertaken by forming: (i) pre-loading and surcharge loading of the pre-existing Made Ground;
(2) the placement and compaction of fill materials to End Product criteria, as outlined below,
totalling a 2m minimum thickness.

1.1.3 This fill is to placed and compacted so as to form an Engineer Fill. The Engineered Fill is to have
the following properties: (i) a permeability of less than 10-7m/sec  (ii) an and air voids content
of not more than 5% (increasing to not more than 10% where below 2m below proposed site
level); (ii) relative density of not less than 95% Maximum Dry Density based on the appropriate
compaction test for the material type (see Appendix 6/1); and (iv) a CBR value of not less than
3% at as placed moisture content in the upper 2 layers.

1.1.4 The earthworks operations undertaken to form the Engineered Fill outlined above shall be
informed by compaction trials as detailed in Appendix 6/3. The compaction trials shall be
witnessed by the Engineer.  On the same basis the Engineer will also witness the construction
of installations and monitoring devices associated with the geotechnical improvement works.

1.1.5 The works shall be undertaken in the sequence stated in Appendix 6/3.

1.1.6 All earthworks and associated compliance testing shall be carried out in accordance with
Appendix 6/3.  The placement and compaction of the Engineered Fill will be monitored full time
by the Engineer.

1.1.7 If unforeseen ground conditions or unforeseen responses to the treatment are encountered
then the Engineer shall be notified immediately.

1.1.8 In the event of a test failure the Contractor shall provide a full comprehensive interpretation
of the nature of the failure based on the test results and propose suitable remedial action. In
the event of a test failure the Engineer shall be verbally informed immediately (and no later
than 48 hours in writing), all work should cease in the associated area until a full comprehensive
interpretation and solution has been found to rectify any such failure.
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1.2 Formation of Engineered Fill

1.2.1 The formation of the fills is detailed in Appendix 6/3.

1.3 Surcharge Construction

1.3.1 The lower 250mm of surcharge material shall be  constructed from compacted Engineered Fill
placed an compacted in accordance with the Appendix 6/3.  Upon placement and compaction
this upper surface of this 250mm Engineered Fill shall be surveyed. Other materials are then to
be placed as discussed below.

1.3.2 The surcharge fills are to be placed to levels and over areas indicated on the Drawings and
Sections provided by the Engineer.

1.3.3 No surcharge materials shall be placed closer than 10m to any existing structures, services or
road pavements that are to be retained or that are off site.

1.3.4 Above the basal 250mm Engineer fill outlined above, the surcharge material is to comprise
either Class 1 or Class 2 materials, as defined in the Specification for Highway Works (SHW) or,
subject to the approval of the Engineer, (iii) Class 5 material as defined in the SHW.  A
minimum of 2 weeks shall be allowed for the Engineer to approve Class 5 material after the
Contractor has presented supporting information.  The surcharge materials shall be placed and
compacted in layers not more than 500mm thick and, to confirm the bulk density of such
surcharge materials, insitu density tests are to be undertaken at a frequency of 2 per 2000m3

for each 1m of lift, the test depth for these shall be 300mm below the then current surface of
the works.  Compaction shall be undertaken using the same plant and number of passes as
used for compaction of each material type used in forming the Engineered Fill (i.e. same
compactive effort as used for each layer of the Engineered Fill but layer thickness will be
greater for the surcharge fill).  Alternatively, the surcharge can be constructed from Engineered
Fill as detailed in Appendix 6/3.  In either case, the information is to be provided to the
Engineer who may instruct alterations to the surcharge height so as to ensure an adequate
surcharge pressure.

1.3.5   The edges of the surcharge are to be formed at slopes of 1 in 3 unless otherwise agreed by the
Engineer.

1.3.6   The contractor is responsible for controlling the rate of construction so as to prevent temporary
slope failure due to the increase in pore pressure arising from the earthworks.  The contractor
is to use the piezometers proposed on drawing CE236 and is to install any additional
piezometers as he may require so as to ensure adequate control of the works.  Considering his
governing criteria for the control the works vs. piezometeric level along with associated
calculations. The contractor shall employ a suitably qualified temporary works designer to
provide this based on established soil mechanics theory and to be referenced accordingly.

1.3.7   The surcharge shall be trimmed to falls to shed rain water and the surface sealed to limit
infiltration. The Contractor shall provide temporary drainage at the base of the surcharge to
collect run off and to carry any surface water away from the base of the surcharge.

1.3.8   The full extent of the surcharge and its side slopes shall be surveyed upon completion.

1.3.9   Each surcharge treatment zone is to be left insitu for a minimum of 24 weeks after completion
of construction to enable the amount and rate of settlement to be monitored and hence
establish that 90% of primary consolidation has been achieved and any residual settlement is
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approximately linear when plotted against log time. The duration can be altered by the
Engineer depending on the findings of the monitoring data.

1.3.10 If 90% consolidation and/or linear settlement vs. log time has not been established at the end
of 24 weeks, the Engineer will instruct:  (i) additional time for surcharging; (ii) increased
surcharge loading; or (iii) acceptance of the anticipated further settlement. Conversely if this is
achieved sooner this period may be shortened and it should be recognised therefore the early
provision of specified data could provide the option to accelerate the surcharge programme.

1.3.11   If the surcharge is constructed as a number discrete panels the there is to be a 5m overlap of
each individual panel constructed i.e. surcharge panels shall be constructed such that the
embankment (at is full height) extends 5m beyond the edge/end of the shoulder of any
previous placed surcharge embank.  The shoulder of the surcharge is to extend 5m beyond the
interface with the undisturbed Weald Clay and 10m in to the adjacent development phase to
the north.

1.3.12 Following completion of treatment work, panel load tests may be required by the Engineer.
Test panels will comprise earth mounds 13m x 13m x 2m high with additional side slopes
constructed at 1:3.  A settlement plate will be installed centrally beneath the base of the panel
to the Engineer’s requirements.

1.4 Permanent Datum

1.4.1 Two permanent datum’s are required to provide a reference for the measurement of ground
levels and instrumentation and to provide crosschecks with one another. The datum’s are to be
fixed into deeper, competent ground and isolated from any soft or compressible strata or strata
subject to shrink-swell movements.  These datum’s are to be as per Fig 6 of BRE Digest 386
‘Monitoring Building and Ground Movement by Precise Levelling’, are to be at least 25m from
existing or recently removed trees and to be secured at a minimum depth of 6m.  The datum’s
shall be fenced off with a fence comprising  at least three wooden stakes, 75mm square,
preserved in accordance with BS8417, firmly bedded in the ground and stoutly cross-braced
and projecting at least 1m above ground level. The woodwork is to be brightly painted.

1.4.2 The Contractor shall agree the locations of the permanent datum’s with the Engineer 2 weeks
ahead of their installation.  They are to be located so as to minimise risk of damage from the
proposed works, with due regard to any constraints as advised by the client and in areas where
the contractor can be sure of security throughout the duration of the monitoring period. The
installation of permanent datum’s shall be completed prior to the installation of instruments and
the commencement of earthworks. It may be permissible to utilise the Phase 2.1 datum’s
subject to discussion with the Engineer, in which case agreement must be sought two weeks
prior to commencement of earthworks or the installation of instruments, whichever is the
earliest.

1.4.3 The level of the permanent datum’s shall be established by the levelling techniques with
reference to agreed benchmarks or survey stations in the vicinity. Levelling shall be closed back
to the benchmarks to check accuracy.

1.4.4 The level value and co-ordinate position shall be measured three times soon after installation of
the datum’s and shall be checked at intervals to be established by the Engineer.

1.4.5   The following data shall be recorded for the permanent datum’s:

§ Reduced level of datum (m OD)
§ Plan position (National Grid Co-ordinates)
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1.5 Treatment Monitoring

1.5.1 Installation of instruments will be required prior to and after surcharge construction in order to
monitor key parameters during the placement of the fill and the subsequent monitoring period
Rod settlement gauges shall be constructed at an approximate grid spacing of 40m, with three
additional locations along the proposed primary/strategic road/drainage routes  The RSGs and
piezometers  are to be installed at positions and levels indicated on drawing 11950/C326.

1.5.2 The Contractor shall be responsible for following the manufacturers’ instructions and the
requirements of this specification in the installation, calibration and testing of all measuring
instruments and equipment, which shall be carried out in the presence of the Engineer.

1.5.3 The Contractor shall inform the Engineer at least 10 working days prior to undertaking the
installation of the equipment. The Contractor shall make due allowances in his construction
programme for delays which may arise on account of the installation of the instruments and of
their maintenance.

1.5.4 The Contractor shall provide a geotechnical engineer or engineering geologist, as approved by
the Engineer, experienced in the installation of geotechnical instrumentation for full time
supervision of the drilling of boreholes and installation of the instrumentation equipment. The
Contractor shall instruct a member of his engineering staff in the use of the equipment.

1.5.5 Boreholes for instruments are to be formed by an AGS accredited ground investigation sub-
contractor in accordance with the UK Specification for Ground Investigation (Second Edition).
They may be drilled by any method provided that it results in a clean and stable hole of the
required diameter to the correct depth. Boreholes shall be cased to their full depth unless strata
are sufficiently competent for the hole to stay open. Drilling mud or polymer additives shall only
be used with the prior approval of the Engineer.  The Engineer is to be given 2 weeks notice if
mud or polymers are proposed.  In the case of piezometer installation, drilling mud or polymer
additives shall not be permitted.

1.5.6 During drilling, care shall be taken to ensure that the minimum material is lost from outside the
casing. Surging casing shall not be allowed and flushing of drilling water up the outside of the
casing shall be minimised.

1.5.7 The method of borehole formation, including the procedure for advancing casing, shall be
submitted to the Engineer for approval 2 weeks before the commencement of the works. The
works shall not commence until such time as the Engineer has approved the proposals.

1.5.8 A small disturbed sample and a bulk disturbed  sample shall be taken during drilling of the
boreholes at 1.0m centres and at every change in stratum. SPTs are to be performed at 1m
intervals.  If an SPT test is undertaken at the base of a borehole, it shall be ensured that the
borehole extends at least  200mm beyond the base of the SPT test and cleaned  out. A
geotechnical log shall be produced in accordance with BS5930:2015 from the samples and
borehole records submitted to the Engineer one working day after drilling has been completed
at that location.

1.5.9 For all instruments placed in boreholes, grouting is required for part or all of the borehole
during installation. The grout shall be a bentonite: cement mixture with sufficient water to
achieve a pumpable mix. For piezometers it shall be ensured that grout placement does not
affect the response zone.

1.5.10 Grout shall be poured or pumped into boreholes using a tremie pipe.
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1.5.11 All instruments shall be labelled with their reference number at the location where readings or
measurements are to be taken. The labelling shall be permanent using a method or material to
be agreed with the Engineer.

1.5.12 The Contractor shall provide suitably qualified and competent staff to take readings of
instruments during construction and provide measurements/data at the time the instruments
are read. The Contractor shall submit names and evidence of competence of personnel to carry
out the instrumentation installation and commissioning for the approval of the Engineer before
the commencement of the Works.

1.5.13 All records produced for the instrumentation must include the following data:

§ Project name
§ Contract name and number
§ Instrument reference number and type
§ Dates of installation, reading or summary
§ Times of installation or reading
§ Chainage and offset (or co-ordinates if appropriate)
§ Personnel responsible for undertaking the monitoring
§ Any relevant comments or remarks

1.5.14 The Contractor shall prepare an installation record sheet for each instrument installed. The
format of the sheet shall be prepared by the Contractor and submitted to the Engineer for
approval at least one week before installation commences. The record sheet shall include the
following information in addition to the general information required:

§ Existing ground level at the time of installation
§ Location in plan and elevation – Planned and ‘As Built’
§ Orientation – Planned and ‘As Built’
§ Lengths, widths, diameters, depth and volumes of backfill – Planned and ‘As Built’
§ Equipment used, including diameter and depth of any drill casing used
§ Spaces for necessary measurements or readings required during installation to ensure that

all previous steps have been followed correctly, including acceptance tests
§ A simplified log of ground conditions (obtained during each boring)
§ Type of backfill used
§ Weather conditions
· Space for notes, including problems encountered, delays, unusual features of the installation

and any events that may have a bearing on instrument behaviour
§  record of commissioning information and readings
§ Any colour coding used

1.5.15 The Contractor shall submit to the Engineer a copy of each installation report sheet within one
working day of completion of the installation, including taking of base readings.

1.5.16 The Contractor shall maintain the instrumentation in working order throughout the Contract or
until the Engineer informs him that monitoring is no longer required. The Contractor shall
ensure that the frequency of monitoring is adequate and in compliance with all requirements for
control of construction and associated monitoring of constructions, as detailed on the Drawings.

Settlement Gauges

1.5.17 Steel plate settlement gauges (300mm square) shall be placed at excavation formation level.
Monitoring of these and analysis of the data obtained should enable determination as to when
the rate of settlement has suitably reduced and therefore when the surcharge can be removed.
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1.5.18 The plates shall have a welded ¾” BSPF socket and are to be connected to reference rods
which will extend through the surcharge materials.  The steel rods are to be in 1m lengths and
to have a 25mm OD with a ¾” BSPF thread and external socket. The settlement gauge base
plate and first length of rod shall be placed as early as possible during the earthworks, i.e.
before any filling has taken place.  Extension lengths shall be installed when the level of the
surrounding materials   has been brought up to 250mm below the top of the preceding length.
Levels shall be taken of the top of the rod and the surcharge fill adjacent to the gauge (i.e.
outside the manhole ring) on each occasion. When rods are extended, levels (including the level
of the base plate upon addition of the 1st rod) shall be measured immediately before and
immediately after adding the extension. Good levelling practice should be observed.

1.5.19 Protective tubes will be placed around the reference rods as the surcharge are placed. These
are to have an internal diameter of 52mm. In addition manhole rings shall be placed around the
settlement gauges and associated rods, which are to be brought up progressively with the
formation of the surcharge. Between the manhole ring and the protective tube, Class 6L (sand)
shall be evenly placed. This is also to be brought up at the same rate as the construction of the
surcharge. Care will be taken so as to prevent the sand from entering the protective tube.

1.5.20 Any fill placed around a settlement gauge should be placed in a 5m x 5m area using small
manoeuvrable suitably sized compaction plant to avoid the risk of disturbance to the monitoring
rod. The fill should be placed in  layers of a thickness appropriate to the materials and
compaction plant used.  A method statement shall be provided by the contractor for approval
by  Engineer 2 weeks prior to the works.

1.5.21 The following data shall be recorded for the settlement gauges and similar settlement
monitoring equipment:

§ Original ground level at the gauge location (m OD)
§ Reduced level of the top of the rod (m OD) and length of rod from this level to base plate

(m)
§ The reduced level of the base plate (mOD)
§ Reduced level of the ground adjacent to the gauge (m OD)
§ A record of the height of fill placed and the start/finish dates of filling
§ The total thickness of the fill (m)
§ A record of extensions to the gauge, including before/after reduced levels of the gauge
§ The settlement of the plate relative to base readings and previous readings (m)

Piezometers

1.5.22 Prior to placing Engineered Fill vibrating wire piezometers (VWP) shall be installed at the base
of the excavation.  Piezometers will be installed in the underlying pre-existing Made Ground
materials at the following approximate levels.
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Table 1: Proposed Piezometers Levels

Piezometer Approximate depth below
excavation formation level
(m)

P1 7

P2 10

P3 3

P4 4

P5 5

P6 6

P7 8

P8 9

Refer to drawing 11950/CE326 for approximate piezometer locations.
Refer to drawing 11950/CE324 for Excavation Formation Levels

1.5.23 The piezometers shall be of the VWP-3000 type and are to be installed by an AGS accredited
ground investigation subcontractor in accordance with the UK Specification for Ground
Investigation (2nd Edition).  The equipment shall be installed strictly in accordance with the
manufacturer’s instructions.

1.5.24 Prior to installation of piezometers, the piezometer tips shall be thoroughly saturated by boiling
them in previously de-aired water. The piezometer shall be assembled and connected to the
tubing while still underwater and the entire arrangement kept saturated and filled with de-aired
water for at least 24 hours and until it is installed.

1.5.25 The following data shall be provided from the VWP readings:

§ Water pressure reading (m water)
§ File name of data stored on the data logger
§ Reduced level of piezometer tip as installed (m OD)
§ Reduced level of ground adjacent to piezometer (m OD)
§ Estimated or measured settlement of piezometer tip (m)
§ Water head (m OD)
§ Water level (m OD)
§ Change in water head relative to base reading (m)

1.5.26 Initial readings shall be taken to demonstrate when conditions have stabilised following
installation. Further readings shall be taken as given in Table 2.  Monitoring and analysis of this
data should enable the rate of land raising to be controlled by preventing a build-up of
destabilising excess porewater pressures (which could otherwise result in an increased risk of
shear failure) and will aid in identifying when the rate of settlement has been suitably reduced.
The piezometers shall be remotely monitored using data loggers and associated equipment
(Contractor to submit proposals 2 weeks ahead of installation).

1.5.27 Available ground investigation data suggests that the groundwater level at these locations can
vary considerably with location and with time.  This may limit the usefulness of the piezometer
data. This matter is to be kept under review by the Engineer.
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General Monitoring Requirements

1.5.28 All level monitoring and surveying should be accurate to within ± 1 mm in the vertical plane
and ± 2.5 mm in the horizontal plane.

1.5.29 Monitoring of settlement gauges and piezometers is to commence at least 5 days before
earthworks materials are placed. The frequency of monitoring observations is given in Table 2
below.  In all cases the frequency of readings may be altered at any time by the Engineer if
circumstances so dictate.
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Table 2: Instrument Reading Frequency Summary
Instrument Initial

Reading(s)
Commence
Sequential
Readings

Initial
Sequential
Frequency1

Subsequent
Frequency1

Surcharge
Removal1,2

Settlement
Gauges

Survey position
and level
immediately
following
installation

5 days prior
to placement
of earthworks
in the
surrounding
area above
level of gauge

Daily (Monday to
Friday) until 15
days have elapsed
past completion of
surcharge
earthworks. Then
twice weekly  until
one month has
elapsed.

Weekly for
the
three
subsequent
months and
then
monthly

Daily until 2
weeks after
the surcharge
is fully
removed,
then as
advised by
the Engineer
subject to
results from
the 2 week
period .

Piezometers Daily following
installation until
stable reading
obtained.
Readings can
then be
suspended until
commencement
of sequential
readings

5 days prior
to placement
of earthworks
in the
surrounding
area above
level of
piezometers

Daily (Monday to
Friday) until 15
days have elapsed
past completion of
surcharge
construction.
Then twice weekly
until one month
has elapsed

Weekly for
the
thee
subsequent
months and
then
monthly

Daily until 2
weeks after
the surcharge
is fully
removed,
then as
advised by
the Engineer
subject to
results from
the 2 week
period.

Note: 1. This period may be extended by the Engineer if monitoring suggests insufficient diminution of
settlement rate or pore pressures.
2. The surcharge removal and heave monitoring is a two phase operation as outlined below.

1.5.30 For each 40x40m area of treatment the twice weekly, weekly and monthly observations are to
be made on the same day.  To achieve this when different installations are completed at
different times in one location, an initial interval shall be reduced to achieve synchronisation,
rather than extended.

1.5.31 During the monitoring programme, the Contractor shall report on results twice a week from
initial reading through to 15 days after completion of the surcharge placement, and then at
weekly intervals.

1.5.32 The Contractor shall be responsible for preparing a final factual report (paper and pdf copy) of
the instrumentation, installation and monitoring, and including graphical plots of the monitoring
results. The draft reports shall be forwarded to the Engineer for comment within 2 weeks
following physical completion of the works. The Contractor shall forward 2 bound copies of the
final report to the Engineer the within 2 weeks of receipt of any comments from the Engineer.

Calibration Requirements

1.5.33  The Contractor shall test the whole instrumentation installation by taking three sets of base
readings at suitable intervals and shall provide two copies of the results to the Engineer and
shall satisfy him that all instruments are functioning correctly and readings are repeatable
before the associated earthworks are commenced.
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1.5.34  After installation, the functioning and monitoring of each instrument shall be demonstrated to
the Engineer, including the recording of measured values using the appropriate readout device.
As part of the commissioning, three sets of readings shall be taken and compared.  If there are
significant differences or anomalies, then further readings shall be taken.  For instruments
installed prior to the earthworks commencing this process is to be repeated at the start of the
earthworks. Once two sets of comparable data have been obtained, these shall be averaged to
form the base reading, representing the conditions before the start of earthworks.

1.5.35  In cases where instruments are installed during earthworks, three sets of readings shall be
taken in quick succession and the results compared. These results shall be used to provide base
readings in a manner to be agreed with the Engineer.

Protection of Instruments

1.5.36  The Contractor shall take all necessary precautions to protect the instruments and maintain the
instruments in good working order after commissioning. For all instruments which project
through and above the fill, special precautions shall be taken to provide protection from
vehicles and plant, including substantial and readily visible barriers at a distance of no less than
750mm around each instrument

1.5.37 Heavy compaction equipment shall not approach within 5m of projecting instruments.
Compaction around any cabling to be by hand held tools and to be in accordance with the
manufacturer’s requirements.

1.5.38 Cables and connections are to be  of a form that can withstand the subsequent placement of
materials and weathering with appropriately welded joints and protection as needed to ensure
they do not malfunction under loading of soils and traffic. Adequate cable slack shall be
provided during installation to prevent failure as a result of stretching.  If the specialist installer
wishes to propose an alternative design to ensure the protection of  cables this shall be
submitted to the Engineer with an associated method and design 14 days prior to works and
subject to the Engineer’s approval. The cabling shall not be placed within the Engineered Fill as
this could present a potential hydraulic pathway.

1.5.39 Adequate protection measures shall be provided for all new and existing instrumentation to
protect it from vandalism or damage during construction.

1.5.40 Any damage to instruments or cabling shall be reported immediately to the Engineer. Damaged
instruments and cabling shall be replaced or repaired by the Contractor at his own expense
within seven days of its reported damage.

1.5.41 Should any settlement monitoring location be damaged or moved, a new level should be taken
on the damaged rod immediately and the incident reported to the Engineer.  Earthworks must
be suspended in that area until the problem has been resolved. Replacement of the damaged
rods and plates may be required.

1.6 Surcharge Removal

1.6.1 The surcharge is only to be removed when instructed by the Engineer based on 1.3.9 and
1.3.10.  As noted above the basal 250mm of the surcharge materials will comprise Engineered
Fill. Based on a survey of the upper surface of this Engineered Fill (at the time of placement as
discussed in App 6/13 Cl1.3.1) and monitoring results the contractor shall confirm that the
upper surface this Engineered Fill is above final earthworks level.  The contractor shall provide
this confirmation a least 1 week before excavation of the surcharge commences.
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1.6.2 The surcharge removal is to be done in two stages comprising (i) lowering the surcharge
mound by 2m and (ii) then removal of the remaining surcharge materials down to final
earthworks level. During and after each stage of soil removal the settlement gauges are to be
monitored. For each stage this monitoring is to continue until, to the satisfaction of the
Engineer, any heave has effectively ceased.

1.6.3 During and after surcharge removal operations great care shall be taken by the contractor so as
to prevent damage to the RSGs or other effects that could influence the results (e.g. vibrations
from plant, including haulage plant) and temporary haul roads are to be constructed no closer
than 10m from the RSG. Such requirements apply to the RSGs until the Engineer  instructs their
removal.  The process for maintaining the settlement gauges during the excavation of the
surcharge mound shall be proposed by the Contractor and agreed with the Engineer not less
than 2 weeks prior to the removal of surcharge.

1.6.4 At the start of the surcharge removal operation all the RSGs are to be resurveyed. As the
surcharge is removed the RSGs are to be sequentially dismantled in such a manner that they
can still be used to determine movements of their respective base plates. This it to be a closely
controlled operation undertaken by the contractor.  Levels shall be taken of the top of the rod
and the fill adjacent to the gauge on each occasion. When rods are removed, levels (including
the level of the base plate upon removal of the final rod) shall be measured immediately before
(on the rod to be removed) and immediately after removal (on the rod length left insitu). Good
levelling practice shall be observed.

1.6.5 Removal of the surcharge shall be a controlled operation so as to prevent damage of the
underlying Engineered Fill. Once the surcharge has been removed and once instructed by the
Engineer based on 1.6.1 above, the Rod Settlement Gauges are to be grubbed out and
reinstated with Engineered Fill so as to ensure that the Engineered Fill is as specified and its
integrity as a low permeability layer maintained.  Once the surcharge is removed down to final
formation the formation is to be inspected for any soft spots or relict surcharge materials, which
are to be removed and placed with Engineered Fill placed and compacted in accordance with
this specification . The whole surface is to be recompacted using the same compaction
technique used in its initial construction, the surface surveyed and, if required, brought up with
the same materials placed and compacted in accordance with the specification.

1.6.6 During surcharge removal, the Contractor shall report on monitoring results (see Table 2 above
for monitoring frequency) daily from commencement of surcharge removal in the vicinity of the
RSG through to 2 weeks after complete removal.  The need for and frequency of any continued
monitoring and reporting shall be reviewed by the Engineer after the initial 2 week period.

1.7 Survey of Completed Works

1.7.1 On completion a full 3D topographic survey referenced to ordinance datum is to be undertaken
to enable a cross check against design formations to be undertaken.

1.8 Reporting of the Surcharged Area

1.8.1 See Cl 1.5.31, Cl 1.5.32  and 1.6.6 for frequency of interim reporting during monitoring.

1.8.2 On completion of the works a detailed Ground Treatment Completion Report will be provided
for the areas treated by the Contractor.  The report will describe the procedures undertaken at
the site and include all relevant factual data for the ground treatment works. It shall also
include information needed for completion of the geotechnical feedback report as defined in
Design Manual for Roads and Bridges (BMRB) HD22/08 Managing Geotechnical Risk.



Kilnwood Vale Phase 2.3 Earthworks Specification

APPENDIX 6/13: GROUND IMPROVEMENT

AEDsmb-11950-20160615-Phase 2.3. Eworks Spec-RevC.doc              Page 71 of 79 October 2016  Project Revision: C

1.8.3 This report shall include all relevant site records and illustrate that the remedial and ground
preparation works have been carried out in accordance with the design.  The report is to be
provided at the conclusion of the works (including the surcharge/monitoring period).

1.8.4 The report shall include but not be restricted to:

· any supplementary ground investigation undertaken;
· the design information and design revisions or additional design work that arise during

the works;
· all records referred to elsewhere in this specification;
· as built information for all materials placed;
· acceptability tests undertaken for earthworks;
· the results relating to trial areas;
· full details of all instrumentation and associated ground conditions;
· testing in relation to validation of the earthworks and monitoring and any testing

undertaken to validate the settlement criteria;
· all monitoring data associated with the works.

1.8.5 The report shall also include:

· daily record sheets to include a summary of the day’s activities in relation to the ground
improvement operations;

· progress photographs;
· general description of the works completed, including any earthworks, excavations

(including excavations of hard obstructions or foundations), placement and compaction
methodology and plant used;

· information on weather conditions;
· formation treatment including drainage and treatment of soft areas;
· application of acceptability criteria and a summary of control test results sufficient to

allow interpretation by the Engineer for each specific earthworks material placed during
the ground improvement operations;

· geotechnical test certificates and monitoring data including location and level, with
associated drawings;

· as built surveys (to include drawings);
· drawings showing the location and level of each specific earthworks material placed

during the ground treatment operations, any feature or operation relevant to the works
including instrumentation and the location of trial areas and control tests;

· Full as-built details of all monitoring instruments installed and associated exploratory hole
records;

· All monitoring data relating to surcharge monitoring or as otherwise required by this
Specification.
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APPENDIX A

EARTHWORKS – SUPPLEMENTARY INFORMATION FOR SITE SURVEYOR

· Set out and establish the level and coordinates of a stable datum monitoring point remote from the
influence of the works to which subsequent monitoring will be related.

· Set out monitoring station plate positions, using suitable co-ordinates and record the existing ground
level.

· When the monitoring station plate is positioned record precisely the level of the base plate, plus the
top of the first rod fitted.

· During the earthwork and surcharge operations, monitor on a daily basis the precise level of the top
of rod on each monitoring station plate together with the surface level of the adjacent Engineered
Fill.

· When monitoring station rods are raised during earthworks, level the top of the existing rod, top of
the new rod placed and the then existing adjacent ground level.

· Survey the positions extent and levels of completed surcharge mounds for checking against design.

· Survey the finished level of the engineered material using a 25m grid and check that the design
tolerances have been achieved.

· Survey the finished level of the base of the treated material using the 25m grid and check that the
design tolerances have been achieved.

· Survey compliance test locations and levels within the Engineered Fill.

· Provide the foregoing services for any trial loading panels specified.

· All monitoring station levels should be recorded to an accuracy within + or – 1mm using an
automatic barcode reading level.
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TABLE 6/14: (11/04) LIMITING VALUES FOR HARM TO HUMAN HEALTH AND THE
ENVIRONMENT

Units Upper 2.00m Engineered Fill* General Fill Beneath 2.00m
final earthworks level **

GENERAL REQUIREMENTS

Asbestos c % weight <0.001 <0.1

Arsenic a mg/kg 37 n/a

Cadmium a mg/kg 26 n/a

Chromium (total) mg/kg 910 n/a

Lead a mg/kg 200 n/a

Mercury (total) mg/kg 40 n/a

Selenium mg/kg 250 n/a

Nickel mg/kg 180 n/a

Copper mg/kg 2400 n/a

Zinc mg/kg 3700 n/a

Benzo(a)pyrene a

(use as surrogate for PAH) mg/kg 5.0 n/a

TPH Total b mg/kg 260 n/a

Aliphatic >C5 – C6 mg/kg 42 n/a

Aliphatic >C6 – C8 mg/kg 100 n/a

Aliphatic >C8 – C10 mg/kg 27 n/a

Aliphatic >C10 – C12 mg/kg 130 n/a

Aliphatic >C12 – C16 mg/kg 1100 n/a

Aliphatic >C16 – C21 mg/kg 1100 n/a

Aliphatic >C21 – C35 mg/kg 1100 n/a

Aromatic C5 – C7 mg/kg 70 n/a

Aromatic >C7 – C8 mg/kg 130 n/a

Aromatic >C8 – C10 mg/kg 34 n/a

Aromatic >C10 – C12 mg/kg 74 n/a
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Units Upper 1.25m of Engineered Fill * General Fill Beneath 1.25m
below final earthworks level

GENERAL REQUIREMENTS

Aromatic >C12 – C16 mg/kg 140 n/a

Aromatic >C16 – C21 mg/kg 260 n/a

Aromatic >C21 – C35 mg/kg 1100 n/a

Phenols mg/kg 120 n/a

Cyanide (total) c mg/kg 18 n/a

pH Units 5 – 10 n/a

* based on a residential with plant uptake end use
** 1 sample every ten will also be analysed for the full suite (i.e. as per the samples for the upper 2m engineered fill)
S4ULs used unless otherwise stated (Copyright Land Quality Management Limited reproduced with permission; Publication
Number S4UL 3036.  All rights reserved)
a – C4SL used
b – Based on the S4UL for Aromatic C16 – C21 but assumes no petroleum hydrocarbon contamination is present
c – S4UL and C4SL not generated, use in-house GAC/value

1.0 LABORATORY AND SAMPLING REQUIREMENTS ARE PROVIDED BELOW

1.1 Purpose

1.1.1 The works specified herein are required to ensure a minimum standard for the preparation and
receipt of analytical data from the works for comparison to the Limiting Values set for the
works.  The Contractor shall also satisfy the requirements of BS 5930 and 10175, as subsidiary
standards in the completion of all fieldworks and sampling and any supplementary
investigations required.   In addition works shall be undertaken in accordance with the ICE
Specification for Ground Investigation (2nd Ed).  This document shall be read in conjunction with
other related Specifications and where any ambiguity arises this shall be clarified with the
Engineer.

1.2 Protocol

1.2.1 The Contractor shall supply suitably qualified specialist environmental staff to carry out the
monitoring works.   All sub-contractors should have in place appropriate written quality control
and quality assurance procedures.  Evidence of UKAS and MCERTS accreditation for the
specified chemical analytical testing and testing laboratory shall be provided to the Engineer.
All testing shall be UKAS and MCERTS accredited where this is currently available.  All sampling,
monitoring and subsequent analysis shall be documented and managed using a Chain of
Custody system to track the fate of all samples.  All field and laboratory analytical results shall
be reported to the Engineer for review and subsequent inclusion within the Contractor’s
Validation Reports.

1.3 Laboratory Testing

1.3.1 All preparation, testing and reporting shall be where applicable in accordance with the relevant
British Standards.  Where tests are not covered by British Standards they shall be performed in
accordance with the procedures in the references or as described in the Schedules.  Analysis of
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samples will also be required for waste classification purposes.  The scope of such testing shall
be determined by the Contractor in accordance with the technical requirements of Environment
Agency guidance for Waste Classification (EA Document WM2 as revised (assumed to be WM3
circa 2015).

1.4 Personnel

1.4.1 The Contractor shall nominate an individual Technical Advisor to control all processes associated
with site investigation, analysis and data management.  The person should be suitably qualified.
Details of the required qualifications for each of these proposed designations are given in SITE
INVESTIGATION STEERING GROUP, Site investigation on construction. Part 2: Planning
procurement and quality management of site investigation. London: Thomas Telford, 1993.
This person shall be Qualified as Section 2.2e (or greater) e.g. a Chartered
Engineer/Geologist/Environmental Scientist with at least 5 years of relevant experience.

1.5 Further Investigation

1.5.1 Where any additional site investigation, including groundwater monitoring or associated
boreholes, are required, the Contractor shall submit proposals for the scope and detail of works
proposed for the approval of the Engineer.  This shall accord with the requirements of the
technical standards noted above.

2.0 SAMPLING PROTOCOL

2.1 Samples of suspected contaminated ground, groundwater and leachate for chemical analysis
shall be taken in accordance with BS10175 and the companion publication (UK Specification for
Ground Investigation, 2nd edition (Site Investigation Steering Group, 2011) under the
supervision of an appropriately qualified environmental scientist (SISG 2.2d or more).

2.2 The size and type of sample and container, method of sampling and time limitations for
carrying out specific analyses shall be commensurate with current guidance.

2.3 As a minimum: soil samples shall comprise as a minimum a 1kg plastic tub and 500ml glass
bottle; and, water samples shall comprise a 1l plastic and 1l glass bottle.

2.4 Sampling shall be undertaken such that cross contamination between samples and sampling
locations does not occur.  Sampling utensils shall be stainless steel and shall be cleaned prior to
the commencement of the excavation works as a minimum and between holes.  Where visual
or olfactory evidence of contamination is noted equipment shall be cleaned between each
sample retrieval.

2.5 All samples shall be examined and described by a suitably qualified geotechnical engineer
meeting the requirements of BS EN ISO 14688-1:2002.   Samples of suspected contaminated
ground and leachate shall be described by a qualified environmental or geotechnical person
meeting the requirements of SISG Clause 2.2 item d).  Descriptions shall include colour and
smell with reference to specific inclusions.

2.6 All samples shall be labelled with sample location, depth, sample ID (job number, client
reference, AGS sample type), time and date of collection.  All samples for contamination
analysis shall be stored and transported in cool boxes with pre-frozen ice packs and submitted
directly to the laboratory from the site within 24hrs of sampling.  Samples shall be protected to
ensure that their temperature does not fall below 2ºC or rise above 45ºC.  They shall also be
protected from direct heat and sunlight.
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2.7 A ‘Chain of Custody’ form shall accompany each batch of samples with a copy retained on-site
during works and submitted to the Engineer with the exploratory hole logs.  The Chain of
Custody shall include the sample details in full combined with any special instructions indicated
by the Engineer.

3.0 LABORATORY & ANALYTICAL METHODOLOGY ACCREDITATION

3.1 Accreditation

3.1 The Contractor shall select laboratories which are compliant to ISO 17025 and MCERTs.  Where
necessary, the Contractor may need to use a range of laboratories to ensure that all reported
results meet these accreditations.  In particular, it is noted that all asbestos testing must be
undertaken by a laboratory who are ISO 17025 accredited for the test.  With respect to
asbestos in soils analysis the laboratory proposed must have undergone an inspection in accord
with UKAS ABS001 note during 2011.

4.0 DATA MANAGEMENT

4.1 All chemical data shall be provided in Adobe PDF, ‘CrossTab’ collated Microsoft Excel, and
validated AGS 4.0 format.  AGS data shall be complete with wider site data such as stratigraphy
and sample coordinates.  AGS data shall be compiled into a single file by the Contractor and
forwarded to the Engineer on a weekly basis.

4.2 All laboratory test results must be submitted in full accordance with The Association of
Geotechnical and Geoenvironmental Specialists (AGS) version 4 standard (available on the AGS
website: http://www.ags.org.uk/site/datatransfer/intro.cfm).  Each AGS data file must be
checked for errors (i.e. must not contain warnings, structural or integrity errors) before it is
submitted and it must be accompanied by an error log file to verify.

4.3 On receipt of the AGS file, the Engineer will check for errors before loading it into its central
database.  If any errors are found, the data shall be returned to the Contractor (accompanied
with an error log file detailing all errors) for corrections and editing.

4.4 The Engineer will not accept and will return to the Contractor any data that does not meet the
AGS standards or has not been checked (i.e. is not accompanied by an error-free log file).

4.5 In addition to the above requirements, chemical analysis spread sheets shall be provided in:

· Excel spread sheet format that shall follow a consistent order and format for rows and
columns to allow direct referencing across a given row/column for either a single
determinant across all exploratory samples or vice versa all results for a single exploratory
sample;

· Separate sheets shall be provided for the analysis results for soil, water, leachate and gas;
· Each of the spread sheet fields shall be populated free of hidden data, spaces, or other

insertions (other than explained symbols) that inhibit interpretation of data;
· The detection limit applicable to each chemical analysis, agreed at appointment, shall

remain consistent throughout the works; and,
· The units of expression shall be consistent (e.g. micrograms or milligrams) and shall

remain consistent throughout the works for a given medium and parameter.
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5.0 DATA QUALITY

5.1 Provision shall be made for a suitable quantity of blanks and duplicate sampling to be collected
and analysed in order to express the sampling and analytical error.

6.0 DATA MANAGEMENT SYSTEM

6.1 The Contractor shall maintain a data management system in order to coordinate all validation
testing, appraisals and reporting.  This shall be kept current with works with a delay of no more
than 2 weeks from the point of a given sample.

6.2 The Contractor shall provide the Engineer with results upon request and present a summary of
results at the Progress Meetings of works.
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SERIES 600: EARTHWORKS SPECIFICATION REVISION

The Specification shall be the ‘Manual Contract Documents For Highway Works Specification of Highway
Works’, February 2017 (SHW),  produced by the Highways Agency, as amended and added to by the
Appendices contained within this document.

Appendix
No.

Title.

0/3
List of numbered appendices referred to in this specification and included in the
Contract

0/4 List of drawings included in the Contract

PRELIMINARIES

1/5 Earthworks Testing

EARTHWORKS

6/1 Requirements for Acceptability & Testing of Earthworks Materials

6/2 Requirements for Dealing with Class U1B and U2 Unacceptable Materials

6/3
Requirements for Excavation, Deposition, Compaction (Other than Dynamic
Compaction)

6/8 Topsoil

6/12 Instrumentation and Monitoring

6/13 Ground Improvement

6/14 Limiting Values for Harm to Human Health and Environment
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A list of Drawings is included below:

PHASE 2.4

Contractor to refer to current issue sheet as drawings likely to be updated iteratively.

Drawing No. Drawing Title

11950-CE420 PHASE 2.4B: EARTHWORKS FINISHED LEVELS AND CONTOURS

11950-2.4A-CE420 PHASE 2.4A: EARTHWORKS FINISHED LEVELS AND CONTOURS

11950-2.4C-CE420 PHASE 2.4C: EARTHWORKS FINISHED LEVELS AND CONTOURS

11950-2.4D-CE420 PHASE 2.4D: EARTHWORKS FINISHED LEVELS AND CONTOURS

11950-2.4E/F/G/H-CE420 PHASE 2.4E/F/G/H: EARTHWORKS FINISHED LEVELS AND
CONTOURS

11950-CE421 PHASE 2.4B: EARTHWORKS EXCAVATION FORMATION LEVELS

11950-2.4E/F/G/H-CE421 PHASE 2.4E/F/G/H: EARTHWORKS EXCAVATION FORMATION
LEVELS

11950-2.4E/F/G/H-CE422 PHASE 2.4E/F/G/H: EARTHWORKS TOP OF SURCHARGE
LEVELS

11950-2.4A-CE423 PHASE 2.4A: EARTHWORKS INSTRUMENTATION AND
MONITORING

11950-2.4B-CE423 PHASE 2.4B: EARTHWORKS INSTRUMENTATION AND
MONITORING

11950-2.4C-CE423 PHASE 2.4C: EARTHWORKS INSTRUMENTATION AND
MONITORING

11950-2.4D-CE423 PHASE 2.4D: EARTHWORKS INSTRUMENTATION AND
MONITORING

11950-2.4E/F/G/H-CE423 PHASE 2.4E/F/G/H: EARTHWORKS INSTRUMENTATION AND
MONITORING

11950-CE424 PHASE 2.4-2.6 INDICATIVE SURCHARGE DESIGN

11950-SK107 PHASE 2 AND 3 PARCEL DELIVERY PROGRAMME

11950-SK53 FILL IN AREAS OF STEEPENED MADE GROUND BATTER

11950-SK135 PHASE 2.4B EARTHWORKS SECTION A

11950-SK151 ENGINEERED FILL TIE IN DETAIL

11950-CE202 BEWBUSH BROOK DIVERSION PROPOSED LAYOUT AND
EXISTING GROUND

11950-CE203 BEWBUSH BROOK DIVERSION PROPOSED/EXISTING GROUND

11950-SK147 BEWBUSH BROOK DIVERSION OPTION 1 1:2.8 BANKS WITH
RETAINING WALLS

PHASE 2.5
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PHASE 2.6

To be confirmed
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TABLE 1/5A: FOR USE WHEN SOILS ARE PROCESSED AT THE POINT OF FINAL PLACEMENT

CLAUSE WORK, GOODS
OR MATERIAL TEST

SOURCE
APPROVAL

ROUTINE
FREQUENCY

TEST
CERTIFICATE COMMENTS

Series 600 Earthworks

601, 631
to 637,
640

Acceptable Limits

Class
General
Description

1 General
Granular
Fill

Grading (U) and
UC

Included with
Routine Testing

1 per 1000m³(i)

Required for all
tests

Refer to Table
6/1 of Appendix
6/1 for method
of determining
the OMC and
MDD.

Refer to
Appendix 6/12
for method of
Drum Tests.

Refer to Notes
beneath this
Table for
additional
clarifications
including those
for F.TOC tests.

MC (U)
Included with
Routine Testing 1 per 250m³(i)

OMC/MDD (U)
and Particle
Density (U)

Included with
Routine Testing At each insitu

density test (ii)

pH (U), Total
SO4 (U), W/S
SO4 (U), and
Total S (U)

Included with
Routine Testing

1 per 3000m3

Forensic TOC
tests in
accordance with
CLAIRE RB17

Included with
Routine Testing

1 per 500m3

Drum Test
Included with
Routine Testing 1 per 2500m3

Chemical
Analysis (U)

Included with
Routine Testing 1 per 2500m3

2 General
Cohesive
Fill

Grading (U) Included with
Routine Testing 1 per 500m³(i)

Sedimentation
Analysis by
Pipette (U)

Included with
Routine Testing 1 per 5 Gradings

PL/LL (U)
Included with
Routine Testing 1 per 1000m³(i)

MC(U) or
MCV(U)

Included with
Routine Testing 1 per 250m3(i)
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CLAUSE WORK, GOODS
OR MATERIAL TEST

SOURCE
APPROVAL

ROUTINE
FREQUENCY

TEST
CERTIFICATE COMMENTS

Series 600 Earthworks

601, 631
to 637,
640

Acceptable Limits

Class
General
Description

Required for all
tests

Undrained Shear
Strength using
HSV

Included with
Routine Testing As required in

relation to
‘Compaction of
Fills’ below.

OMC/MDD (U)
and Particle
Density (U)

Included with
Routine Testing

At each insitu
density test (ii)

pH (U), Total
SO4 (U), W/S
SO4 (U), and
Total S (U)

Included with
Routine Testing

1 per 3000m3

Drum Test
Included with
Routine Testing 1 per 2500m3

Chemical
Analysis (U)

Included with
Routine Testing 1 per 2500m3

Forensic TOC
tests in
accordance with
CLAIRE RB17

Included with
Routine Testing

1 per 500m3

Permeability (U) As per
compaction Trial N/A
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CLAUSE WORK, GOODS
OR MATERIAL TEST

SOURCE
APPROVAL

ROUTINE
FREQUENCY

TEST
CERTIFICATE COMMENTS

Series 600 Earthworks

601, 631
to 637,
640

Acceptable Limits

Class
General
Description

612

Compaction of Fills Required for all
tests.

More tests may
be required
pending
monitored
performance.

Field Dry
Density
(including air
voids) (U)

HSV(U)

Infiltration
Rate via
Soakaway
Test

Insitu CBR
using plunger
(U)

Insitu CBR
using Plate
Load Test(U)

1 per 35m x 35m
grid per layer on
placed and
compacted
materials.

1 per 70x70m
grid per layer on
placed and
compacted
materials.

Upon completion
of filling. 1 per
100x100m, with
a minimum of 3
No per individual
phase.

1 per 35m x 35m
grid per layer on
placed and
compacted
materials. Top
two layers only.

1 per 70m x 70m
on final layer.

Test Frequency Notes:

(i) Or, per layer, or per day of earthworks (whichever gives the highest number of results). This
may be modified by the Engineer where only small volumes of fill are placed and treated, for
example where <300m3.

(ii) The need for such testing is to be reviewed based on the Engineer’s judgement of the
Contractor’s processing operation, visual assessment of how homogenous the processed
material has become and on laboratory test results. The Engineer shall review how much
consistency is being achieved in the processed material from the laboratory compaction tests,
particle density and moisture content results and potentially reduce the need for the laboratory
testing based on findings.
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TABLE 1/5B: FOR USE WITH PROCESSED STOCKPILED SOILS THAT HAVE BEEN SEGREGATED BY

SHW MATERIAL CLASS, OR NATURAL SOILS WHICH DO NOT REQUIRE FURHTER PROCESSING AT

THE POINT OF FINAL PLACEMENT.

CLAUSE WORK, GOODS
OR MATERIAL TEST

SOURCE
APPROVAL

ROUTINE
FREQUENCY

TEST
CERTIFICATE COMMENTS

Series 600 Earthworks

601, 631
to 637,
640

Acceptable Limits

Class
General
Description

1 General
Granular Fill

Grading (U)
and UC

3 per source 1 per 1000m³

Required for all
tests

Refer to Table
6/1 of Appendix
6/1 for method
of determining
the OMC and
MDD.

Refer to
Appendix 6/12
for method of
Drum Tests.

Refer to Notes
beneath this
Table  for
additional
clarifications
including those
relating to
F.TOC.

MC (U) 3 per source 1 per 250m³

OMC/MDD (U)
and Particle
Density (U)

3 per source 1 per 2000m³

pH (U), Total
SO4 (U), W/S
SO4 (U), and
Total S (U)

3 per source 1 per 3000m3

Forensic TOC
tests in
accordance
with CLAIRE
RB17

3 per source (on
same materials
used in drum
tests)

1 per 500m3

Drum Test 3 per source 1 per 2500m3

Chemical
Analysis (U)

3 per source 1 per 2500m3

2 General
Cohesive Fill

Grading (U) 3 per source 1 per 500m³

Sedimentation
Analysis by
Pipette (U)

3 per source 1 per 5 Gradings

PL/LL (U) 3 per source 1 per 1000m³

MC(U) or
MCV(U)

3 per source 1 per 250m3

Undrained
Shear Strength
using HSV

3 per source As required in
relation to
‘Compaction of
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CLAUSE WORK, GOODS
OR MATERIAL TEST

SOURCE
APPROVAL

ROUTINE
FREQUENCY

TEST
CERTIFICATE COMMENTS

Series 600 Earthworks

601, 631
to 637,
640

Acceptable Limits

Class
General
Description

Fills’ below.

Required for all
tests

OMC/MDD (U)
and Particle
Density (U)

3 per source(ii)

1 per 2000m³

pH (U), Total
SO4 (U), W/S
SO4 (U), and
Total S (U)

3 per source 1 per 3000m3

Drum Test 3 per source 1 per 2500m3

Chemical
Analysis (U)

3 per source 1 per 2500m3

Forensic TOC
tests in
accordance
with CLAIRE
RB17

3 per source 1 per 500m3

Permeability
(U)

As per
compaction Trial N/A
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CLAUSE WORK, GOODS
OR MATERIAL TEST

SOURCE
APPROVAL

ROUTINE
FREQUENCY

TEST
CERTIFICATE COMMENTS

Series 600 Earthworks

601, 631
to 637,
640

Acceptable Limits

Class
General
Description

612

Compaction of Fills Required for all
tests.

More tests may
be required
pending
monitored
performance.

Field Dry
Density
(including air
voids) (U)

HSV(U)

Infiltration
Rate via
Soakaway
Test

Insitu CBR
using plunger
(U)

Insitu CBR
using Plate
Load Test(U)

1 per 35m x 35m
grid per layer on
placed and
compacted
materials.

1 per 70x70m
grid per layer on
placed and
compacted
materials.

Upon completion
of filling. 1 per
100x100m, with
a minimum of 3
No per individual
phase

1 per 35m x 35m
grid per layer on
placed and
compacted
materials. Top
two layers only.

1 per 70m x 70m
on final layer

General Notes:

1 These general notes relate to both Tables 1/5A and Table 1/5B unless otherwise indicated.

2 With respect to Table 1/5B, the column entitled ‘Source Approval’ relates to testing of the
Contractor’s proposed source material, prior to placement and compaction in the works, to
provide confidence that it will be acceptable. Where source approval is specified, source testing
shall be carried out at each source or stockpile used.

3 The columns entitled ‘Routine Frequency’, relate to testing materials on an on-going basis
during placement and compaction in the works.
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4 The columns entitled ‘Clause’ in Table 1/5A and Table 1/5B are
split into 2 sections: a section dealing with tests required in relation to Cl 601, 631 to 637, 640
of the Specification for Highways Works and a section dealing with testing required in relation
to Cl 612 of the Specification Highway Works.  The testing in relation to Cl 601, 631, 637 and
640 is to ensure that materials are physically and chemically acceptable, and they are applicable
to all soils to be used in the works. Testing in relation to Cl 612 deals with testing required to
ensure that End Product requirements are met.  Soils for which the compaction requirement is
End Product are detailed in Appendix 6/1.

5 Where End Product is required, a compaction trial as detailed in Appendix 6/3 Cl 13.3 is to be
undertaken to demonstrate that the End Products are achievable for each source of material
and to give confidence that the contractor’s compaction method is appropriate. The compaction
trial is to be completed in accordance with App 6/3 and be witnessed by the Engineer.

6 Should the nature of any given test result be sufficiently unusual as to call the reliability of that
test result in to doubt this to be brought the attention of the Engineer within 48hrs of its receipt
by the contractor.  The sample is to be examined by the testing laboratory and an engineering
description provided, a test restriction issued or other formal correspondence issued by the
testing laboratory and additional testing undertaken so as to confirm the behaviour of the
material.

7 All tests are to be undertaken by a reputable independent UKAS accredited testing laboratory.
So as to be consistent with the current version of the 600 series of the SHW (February 2016) all
geotechnical tests are undertaken in accordance with BS1377 unless otherwise stated.  It
should be noted however, that parts of BS1377 have been or are in the process of being
superseded by BS EN ISO 17892. As when the SHW is up dated to reflect such changes to the
testing standards the Engineer is to be contacted to confirm instructions.

8 (U) indicates that a UKAS test report or certificate is required.

9 Frequency of testing applies to each separate earthworks source within each of the earthworks
material classes. The testing shall be distributed evenly throughout the materials placed.

10 In relation to all materials placed to form the permanent works, the co-ordinates of all sample
and insitu test locations are to be surveyed and recorded based on the established grid to an
accuracy of 1m in plan.  A unique layer number is to be recorded for all such samples/tests
such that this can be correlated to survey data for each layer. Each layer of placed material is to
be surveyed using topographical surveying techniques to an vertical accuracy not worse than
25mm.

11 Definitions of abbreviations:

§ UC: Uniformity Coefficient

§ MC: natural moisture content;

§ OMC: Optimum Moisture Content;

§ MDD: Maximum Dry Density;

§ PL: Plastic Limit;

§ LL: Liquid Limit;

§ MCV: Moisture Condition Value;

§ HSV: Hand Shear Vane;

§ CBR: California Bearing Ratio

§ W/S SO4: Water Soluble Sulphate;

§ Total SO4: Total Sulphate;
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§ Total S: Total Sulphur;

§ Forensic TOC: Forensic Total Organic Carbon

12 Control of moisture is to be either via the use of Moisture Content determinations or by the use of
12 Moisture Condition Vale (MCV) apparatus. Such sampling/testing is to be undertaken just prior to

compaction.  Should results be outside the required range (refer to Appendix 6/1 for details) the
material is to be further conditioned and retested until they are within this range just prior to
compaction just prior to compaction. Moisture Condition Vale (MCV) apparatus is to calibrated against
MC and undrained shear strength (Cu) at a rate of 1 set of calibrations per day of compaction.

13 The method of compaction test is given in Appendix 6/1 for each material type.

14 Particle densities shall be determined using a pycnometer or a gas jar, whichever is determined by the
independent geotechnical testing laboratory as being most appropriate to  the material type.

15 Laboratory permeability tests are to be undertaken on remoulded samples, compacted using a
compaction apparatus appropriate to the material type as given in Appendix 6/1 and to be compacted
to 95% maximum dry density. Testing is to be undertaken using triaxial equipment in accordance with
BS1377 Part 6: 6. It is noted that this testing is related to the method trials rather than routine works.

16 pH, W/S SO4, Total SO4 and Total S tests are to be undertaken in accordance with methods prescribed
in TRL Report 447.

17 The Contractor may propose the use of a additives to treat soil to so as ensure that the engineering
characteristics of the soils used will meet with the requirements of Appendix 6/1.Treatment includes
moisture conditioning,  modification and stabilisation.  Where treated soils are used this must be
reflected in the laboratory tests undertaken. For example the samples taken to facilitate the testing
must relate to materials in their treated state or mixed in the lab with same additives, to the same
proportion and with same degree of mixing. If modification or stabilisation are proposed trials and
suchlike are required to understand the treatment process they shall be fully agreed in advance with
the Engineer. Proposals are to be submitted two weeks in advance of any such trial and the trial and
associated reporting completed two week prior to use in main works.

18 Where treatment using lime or cement kiln dust is utilised additional allowance is required for the
implementation of heave testing at the instruction of the Engineer. Heave testing to be in accordance
with the procedures indicated in HA70/07 ‘Treatment of Fill and Capping Materials using either Lime or
Cement or Both’.

19 For chemical analysis requirements refer to Appendix 6/14.

20 The chemical analysis suite will be dictated by the proposed depth of the soils tested: for the upper
2.00m of from Finished Earthworks Level the suite will comprise those determinants listed in the
Upper 2.00m Engineered Fill column of Table 6/14 (11/04), Appendix 6/14. For fill placed greater than
2.00m below Finished Earthworks Level the suite will be restricted to asbestos quantification, as
defined in Table 6/14 (11/04) but with 1 sample in every ten also analysed for the full suite (as listed
the Upper 2.00m Engineered Fill column of Table 6/14 (11/04).

21 Forensic TOC analysis is to be undertaken on site won materials after they have been processed and
in accordance with Cl:aire Research Bulletin 17 (November 2012), Appendix C, whereby all
constituents of the Made Ground are assessed and proportioned together with a TOC percentage for
the fine soil fraction. It is noted that due to the nature of the test, each sample must weigh a
minimum of 10kg and the exact weight shall be confirmed by the laboratory. The selected laboratory
must be agreed 2 weeks in advance of any testing with the Engineer.

22 Drum Tests are a bespoke form of analysis which are intended to simulate soil conditions to inform
the potential for ground gas production. They are also to be undertaken on site won materials after
processing and are to be used to further assess and finesse the requirement for gas protection
measures. Full details are provided in Appendix 6/12.



Kilnwood Vale Phase 2.4-2.6 Earthworks Specification

Phase 2.4-2.6 Eworks Spec.doc              Page 17 of 85  June 2017 Project Revision: A

23 Where HSV testing is to be undertaken to determine undrained shear
strength, such tests are to be undertaken in accordance with the manufacturers user manual. The
HSV is to be calibrated against the unconsolidated undrained shear strength laboratory triaxial test to
BS 1377:Part 7, clause 8 on 100mm nominal diameter samples. Otherwise, shear strength testing
requirements are to be as set out in Clause 633 of the Specification for Highway Works.

24 Field Dry Density determinations are to be either via Sand Replacement Density tests or Nuclear
Density Gauges. The test must be taken to sufficient depth to ensure that the layer tested is fully
penetrated.  For End Product compaction testing, nuclear surface density gauges shall be permitted so
long as the calibrations are deemed by the Engineer to be acceptable. Each instrument in use on the
Contract shall be calibrated in accordance with BS 1377: Part 9, as augmented by HA70/94. With
respect of both bulk density and moisture density, this is to include the manufacturer’s calibrations,
initial site calibrations (compliance tests for compacted material), soil calibrations and gauge
standardisation procedures. If nuclear density testing used every twentieth determination shall be
checked with a sand replacement test (BS1377: PART 9: 1990, Section 2). Nuclear density gauge
determinations are not to be undertaken in soils rich in carbonaceous substances or rich in chalk. In
such soils Sand Replacement Density tests are to be used.

25 With respect to Table 5.1A: Each insitu density test is to be accompanied by a compaction test to
determine MDD and OMC and a particle density determination undertaken. Such data, along with the
moisture content associated with the insitu density test will be used to determine the dry density, the
%compaction and the Air Voids Ratio.  All such data is to be presented on the test sheet and in a
manner that enables supporting certificates to be traced. The these requirements are to be reviewed
based on the Engineer’s judgement of the Contractor’s processing operation, visual assessment of
how homogenous the processed material has become and on initial laboratory test results. The
Engineer shall review how much consistency is being achieved in the processed material from the
laboratory compaction tests, particle density and moisture content results and potentially reduce the
need for the laboratory testing based on findings.

26 With respect to Table 5.1B: 2 weeks. 2 weeks prior to placement of the materials, for each
stockpile/source , a suitable MDD and PD values are to be proposed by the Contractor based on
source approval testing results and available routine testing results. The agreed values, along with the
bulk density and moisture content associated with the insitu density tests, will be used to determine
the dry density, the %compaction and the Air Voids Ratio.  All such data is to be presented on the test
sheet and in a manner that enables supporting data to be traced. The agreed MDD and PD values will
be routinely reviewed against on any additional routine testing as the works progress and revised
values agreed with the Engineer as required.

27 CBR tests by plunger and by plate load tests are to demonstrate a minimum CBR value of 3% at the
as constructed soil moisture content. Plate load tests (min 300mm dia. plate) are to be carried out in
accordance with Chapter 7 of IAN 73/06.

28 Infiltration rates are to be determined using soakaway tests. The tests are not be performed during
periods of rainfall or when there is ponded water on the ground. These are to be undertaken in
accordance with BRE Digest 365.  They shall be undertaken by an AGS accredited ground
investigation specialist contractor with their Method Statement agreed prior to works.  The pit
dimensions shall be a minimum of 1m wide 1m long and 1m deep (but shall not exceed 1.25m deep).
It shall be assumed that the associated pit will need support during the test by backfilling with 10mm
clean pea shingle, however, this can be omitted if the contractor can assure that the soakaway pit
would otherwise remain stable throughout the test.  A data logger is to be used to measure the water
during test.  Water must be added rapidly. The specialist ground investigation contractor is to provide
full time supervision of such tests and is to provide a real time interpretation of the results.

The duration of the tests shall be such that it can be confirmed in the field the by the specialist
subcontractor that  the infiltration rate is less than 1x10 -7 m/s.  The Engineer shall be informed of the
findings. The test can only be terminated once the Engineer has given his approval to do so. The
earthworks contactor and specialist shall work together so as to prevent water (other than that added
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to perform the test) from entering the excavation. Upon completion of
the test any pea shingle and the water is to be fully removed and the excavation re-instated with
materials placed and compacted in accordance with this specification so as to form Engineered Fill.
The contractor shall provide a report on the soakaway testing, including details of the testing
undertaken, the data from the test, the specialist contractor’s interpretation and tests associated with
the backfilling of the excavation

29 The Contractor will follow all the Specification Appendices for the form of all deliverables, storage of
test records and storage of records of materials imported to and exported from site.

30 Should for any reason materials be imported into the site for use as fill, unless specifically instructed
to the contrary, all samples used for testing materials to be incorporated into the works shall be taken
from materials after they have been delivered to the site, (where imported) and in such case with 7
days notice to the Engineer so as to review requirements.

31 Unless otherwise shown in this Appendix, tests and test certificates for works, goods or materials as

scheduled under any one clause are required for all such work, goods or materials in the works.
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APPENDIX 6/1: REQUIREMENTS FOR ACCEPTABILITY AND TESTING OF
EARTHWORKS MATERIALS
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1.0 Acceptable Limits for Fill Materials
1.1 Earthworks materials shall comply with the 600 series of the Highways Agency ‘The Manual of

Contract Documents for Highway Works, Volume 1: Specification for Highway Works’ (SHW)
and with the particular requirements of this Appendix. Permitted classes of construction
materials are defined in Appendix 6/1, Table 6/1: Acceptable Earthworks Materials:
Classification and Compaction Requirements.

1.2 All earthworks materials are to meet the acceptability limits as set out in Appendix 6/1, Table
6/1 and SHW Table 6/2.

1.3 Unacceptable Material Class U1A shall be:

§ material which does not comply with the permitted constituents and material properties
of Table 6/1 and Appendix 6/1 for acceptable material;

§ peat, materials from swamps, marshes and bogs;

§ logs, stumps and perishable material;

§ potentially deleterious materials;

§ potentially degradable material that presents a future source of gas;

§ material that exceeds the Forensic TOC content limit of 4%;

§ materials in a frozen condition;

§ clay having a liquid limit determined in accordance with BS1377 : Part 2, exceeding 90%
or plasticity index determined in accordance with BS1377 : Part 2, exceeding 65%;

§ material susceptible to spontaneous combustion; and

§ material contaminated with vegetative matter including invasive plant species.

1.4 Unacceptable material Class U1B shall be:

· as defined in SHW;

· contaminated, noxious or deleterious materials;

· asbestos containing material.

1.5 Fill materials will generally comprise:

· Class  2  to  provide:  Engineered  Fill.   Placed  and  compacted  to  meet  the  End  Product
requirements.

· Class 6 material: used for starter layers, sub-formations and working platform fill below
water.
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1.6 Material designated as Class U1A due to physical properties that fall outside those permitted in
Appendix 6/1, Table 6/1, Table 6/2 may be physically processed and conditioned to obtain the
appropriate classification.

1.7 Where possible U1A oversized materials are to be processed to meet the ‘recycled aggregate’
requirements  of  Clause 601.12 of  SHW and the target  acceptability  limits  as  set  out  in  Table
6/1, SHW Table 6/2 and site specific requirements.

1.8 When rendering Class U1A material acceptable by lime (quicklime) or another alternative
agreed (e.g. ckd) the Contractor shall demonstrate that any swell/heave does not cause
damage to overlying materials and that the finished surface remains within the specified
tolerances. The method of spreading lime is to provide for a controllable rate of application,
even spreading, and for the percentage lime added to be either directly measured or readily
calculable.   The  Contractor  is  to  be  responsible  for  obtaining  and  keeping  full  and  detailed
records of where lime modified material has been incorporated within the works.

2.0 Special Requirements for Determining Acceptability, and Whether Sampling and
Testing is Required

2.1 The Contractor shall carry out Acceptability and End Product Compaction Testing in accordance
with Specification Appendix 6/1, Table 6/1 and at the frequencies given in Appendix 1/5 in an
independent UKAS accredited testing laboratory. Each sample and in-situ test shall be identified
by a unique identification number directly referenced to both the sample type, location and
position.

2.2 Testing  shall  be  the  responsibility  of  the  Contractor  and  be  carried  out  in  accordance  with
Specification Appendices 1/5,  6/1 and 6/3.  The Contractor  shall  maintain  full  records on each
sub-unit of materials, including but not limited to, the location of the sources, the suppliers
details, the acceptability testing and the location it has been incorporated within the works. This
also applies to Client sourced materials.

2.3 Should any material be placed which has not been given prior approval from the Engineer, the
Contractor will have done this at its own risk and shall be responsible for any remedial works
required to rectify the situation.  In this regard, it is noted that the Engineer shall not be
assumed  to  be  present  on  site  on  Saturdays  and  works  shall  accommodate  this.   All  costs
associated with any remedial works or actions shall be borne solely by the Contractor.

2.4 The Contractor shall undertake testing of fill materials to determine their acceptability with
respect to meet the compaction requirements given in this specification. A copy of the results of
such testing shall be provided to the Engineer in paper hard copy and digital format (pdf, excel
and  AGS  3.1).  With  respect  to  provision  of  AGS  data,  all  laboratory  test  results  shall  be
submitted in full accordance with The Association of Geotechnical and Geo-environmental
Specialists (AGS) version 3.1 standard (available on the AGS website: http://www.ags.org.uk
under ’datatransfer’).  Each AGS data file must be checked for errors (i.e. must not contain
warnings, structural or integrity errors) before it is submitted and it must be accompanied by an
error log file to verify

2.5 Results of source approval tests are to be provided within 10 days of testing being completed
and prior to the materials being placed, with the exception of drum test as detailed elsewhere
in  this  specification.  Results  of  routine  tests  are  to  be  provided  with  10  working  days  of
sampling with the exception of:

· MC tests; to be provided within 24hrs of sampling
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· MCV tests; to be provided within 24hrs of testing
· Compaction tests: to be provided within 5 working days of sampling
· Particle Density tests: to be provided within 5 working days of sampling
· Drum Tests: As detailed elsewhere in this specification

2.6 Hand shear vane tests, insitu density and CBR related tests are to be undertaken on the day of
compaction and the results provided within 24hrs of testing.  Dates for soakaway testing are to
be agreed with the engineer.

3.0 Permitted Use of Rapid Assessment Procedure for Material Acceptability

3.1 Where moisture content is undertaken as the method of material classification and control, the
Contractor  may use a ‘rapid’  method (e.g.  microwave oven) as  an alternative to  the BS1377:
Part 2 method provided that such ‘rapid’ methods are calibrated weekly against conventional BS
methods  using  drying  ovens.   The  ‘rapid’  procedure  will  need  to  be  UKAS  accredited  or  a
documented in house procedure.

4.0 Requirements for the Assessment of the Effects of Water Soluble (WS) Sulphate,
Oxidisable Sulphides and Total Potential Sulphate in Accordance with TRL 447, Test
Nos. 1 to 5

4.1 Water soluble (WS) sulphate, oxidisable sulphides and total potential sulphate contents are to
be determined in accordance with Clause 644 of SHW.
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Class General
Material
Description

Typical Use Permitted Constituents
(All Subject to
Requirements of Clause
601 and Appendix 6/1)

Material Properties Required for Acceptability  In Addition to
Requirements on Use of Fill Materials in Clause 601 and
Testing in Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance
with:

Acceptable limits
Within:
Lower Upper

G
EN

ER
AL

CO
H

ES
IV

E
FI

LL

2  A - Wet cohesive
material

General fill Any material, or combination
of materials other than
material designated as Class 3
in the contract

(i) Grading BS 1377-2 SHW Table
6/2

SHW Table
6/2

MDD determined using
2.5kg Rammer.
Except for materials with
liquid limit greater than
50, only deadweight
tamping or vibratory
tamping rollers or grid
rollers shall be used.

End Product Compaction
to achieve:
· an undrained shear
strength of 50 kN/m2 or
more
· at least 95% Maximum
Dry Density
·  not more than 5% air
voids in top 2m.
(Air voids can be relaxed
to not more than 10%
where used at a depth of
>2m below the top of the
Engineered Fill surface).
· A permeability of not
more than 1x10-7 m/s
· CBR 3% at as placed
moisture content where
used in top 2 layers of
Engineered Fill.
Where Hydraulic Binders
are used maximum TPS is
1%.

2  A  -

(ii) D10 BS1377-2 - 0.003mm

(iii) Plasticity Index (PI) BS 1377-2 6 40

(iv) mc BS 1377-2 That associated with end
product requirements as
determined by testing

(v) MCV Clause 632

(vi) Permeability of
remoulded material

Appendix 1/5 note 15 - 10-7 m/s

(vii) Forensic TOC Cl:aire RB17 (Nov
2012)

- Total
combined
Forensic
TOC 4%

(viii) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(ix) Asbestos screen
and ID

UKAS Gravimetric
Quantification of Bulk
Asbestos Products
and Fibre Bundles in
soils by PLM/PCOM

HSG 248/HSG
264/HSE Report NO.
83/19964

(x) Undrained shear
strength of remoulded
material.

Hand shear vane 50 kN/m² -

TABLE 6/1: ACCEPTABLE EARTHWORKS MATERIALS: CLASSIFICATION AND COMPACTION REQUIREMENTS
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Class General
Material
Description

Typical Use Permitted Consitituents
(All Subject to
Requirements of Clause
601 and Appendix 6/1)

Material Properties Required for Acceptability In Addition to
Requirements on Use of Fill Materials in Clause 601 and Testing in
Clause 631

COMPACTION
REQURIEMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and Tested
in Accordance
with:

Acceptable limits Within:

Lower Upper

G
EN

ER
AL

CO
H

ES
IV

E
FI

LL

2  B - Dry cohesive
material

General fill Any material, or combination
of materials other than
material designated as Class 3
in the contract

(i) Grading BS 1377-2 SHW Table
6/2

SHW Table
6/2

MDD determined using
2.5kg Rammer.

Except for materials with
liquid limit greater than
50, only deadweight
tamping or vibratory
tamping rollers or grid
rollers shall be used.

End Product Compaction
to achieve: As per Class
2A above

Where Hydraulic Binders
are used maximum TPS is
1%.

2  B  -

(ii) D10 BS1377-2 - 0.003mm

(iii) Plasticity Index (PI) BS 1377-2 6 40

(iv) mc BS 1377-2 That associated with end
product requirements as
determined by testing

(v) MCV Clause 632

(vi) Permeability of
remoulded material

Appendix 1/5 note 15 - 10-7 m/s

(vii) Forensic TOC Cl:aire RB17 (Nov
2012)

- Total
combined
Forensic
TOC 4%

(viii) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(ix) Asbestos screen
and ID

UKAS Gravimetric
Quantification of Bulk
Asbestos Products
and Fibre Bundles in
soils by PLM/PCOM

HSG 248/HSG
264/HSE Report NO.
83/19964

(x) Undrained shear
strength

Hand shear vane 50 kN/m² -
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Class

General
Material
Description

Typical Use Permitted Constituents (All
Subject to Requirements
of Clause 601 and
Appendix 6/1)

Material Properties Required for Acceptability In Addition to
Requirements on Use of Fill Materials in Clause 601 and Testing in
Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and Tested
in Accordance
with:

Acceptable limits Within:
Lower Upper

G
EN

ER
AL

CO
H

ES
IV

E
FI

LL

2  C - Stony cohesive
material

General fill Any material, or combination
of materials other than
material designated as Class 3
in the contract

(i) Grading BS 1377-2 SHW
Table 6/2

SHW Table
6/2

MDD determined using
2.5kg Rammer.

Except for materials with
liquid limit greater than
50, only deadweight
tamping or vibratory
tamping rollers or grid
rollers shall be used.

End Product Compaction
to achieve: As per Class
2A above

Where Hydraulic Binders

are used maximum TPS is

1%.

2  C  -

(ii) D10 BS1377-2 – 0.003mm

(iii) Plasticity Index (PI) BS 1377-2 6 40

(iv) mc BS 1377-2 That associated with end
product requirements as
determined by testing

(v) MCV [where not
possible to determine,
acceptability shall be by
civils

Clause 632

(vi) Permeability of
remoulded material

Appendix 1/5 note 15 - 10-7 m/s

(vii) Forensic TOC Cl:aire RB17 (Nov
2012)

- Total
combined
Forensic TOC
4%

(viii) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(ix) Asbestos screen
and ID

UKAS Gravimetric
Quantification of Bulk
Asbestos Products
and Fibre Bundles in
soils by PLM/PCOM

HSG 248/HSG
264/HSE Report NO.
83/19964

(ix) Undrained shear
strength

Hand shear vane 50 kN/m² -
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Class General
Material
Description

Typical Use Permitted Constituents
(All Subject to
Requirements of Clause
601 and Appendix 6/1)

Material Properties Required for Acceptability  In Addition to
Requirements on Use of Fill Materials in Clause 601 and
Testing in Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance
with:

Acceptable limits
Within:
Lower Upper

G
EN

ER
AL

CO
H

ES
IV

E
FI

LL

2  D - Silty cohesive
material

General fill Any material, or combination
of materials (excluding those
listed in SHW Clause 6.1.2 (i)
(b)) other than material
designated as Class 3 in the
contract

(i) Grading BS 1377-2 SHW Table
6/2

SHW Table
6/2

MDD determined using
2.5kg Rammer.

Except for materials with
liquid limit greater than 50,
only deadweight tamping or
vibratory tamping rollers or
grid rollers shall be used.

End Product Compaction to
achieve: As per Class 2A
above

Where Hydraulic Binders are
used maximum TPS is 1%.

2  D  -

(ii) Plasticity Index (PI) BS 1377-2 6 40

(iii) D10 BS1377-2 – 0.003mm

(iv) mc BS 1377-2 That associated with end
product requirements as
determined by testing

(v) MCV [where not
possible to determine,
acceptability shall be by
(iii)]

Clause 632

(vi) Permeability of
remoulded material

 Appendix  1/5 note
15

10-7 m/s(v)

(vii) Forensic TOC Cl:aire RB17 (Nov
2012)

- Total
combined
Forensic
TOC 4%

(viii) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(ix) Asbestos screen
and ID

UKAS Gravimetric
Quantification of
Bulk Asbestos
Products and Fibre
Bundles in soils by
PLM/PCOM
HSG 248/HSG
264/HSE Report
NO. 83/19964

(x) Undrained shear
strength of remoulded
material

Hand shear vane 50 kN/m² -
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Class General
Material
Description

Typical Use Permitted Constituents (All
Subject to Requirements
of Clause 601 and
Appendix 6/1)

Material Properties Required for Acceptability In Addition to
Requirements on Use of Fill Materials in Clause 601 and Testing in
Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance with:

Acceptable limits Within:
Lower Upper

TO
PS

O
IL

5  A - Topsoil, or
turf, existing
on site

Top soiling Topsoil or turf designated as
Class 5A in the Contract

(i) Grading SHW Clause 618 - SHW Clause
618

- 5  A  -

ii) Properties as
required by BS 3882

BS 3882 To meet with requirements
given in BS 3882

iii) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(iv) Asbestos screen
and ID

UKAS Gravimetric
Quantification of
Bulk Asbestos
Products and Fibre
Bundles in soils by
PLM/PCOM

HSG 248/HSG
264/HSE Report
NO. 83/19964
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Class General
Material
Description

Typical Use Permitted Constituents (All
Subject to Requirements
of Clause 601 and
Appendix 6/1)

Material Properties Required for Acceptability In Addition to
Requirements on Use of Fill Materials in Clause 601 and Testing in
Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance with:

Acceptable limits Within:

Lower Upper

SE
LE

CT
ED

G
RA

N
U

LA
R

FI
LL

6  A - Selected well
graded
granular
material

Below water Natural gravel, natural sand,
crushed gravel, crushed rock
(other than argillaceous rock,
chalk or colliery spoil), blast
furnace slag, crushed
concrete, or any combination
thereof. Recycled aggregate

(i) Grading BS 1377-2
(on-site)

SHW Table
6/2

SHW Table
6/2

No compaction 6  A  -

(ii) Uniformity
coefficient See note 5 10 -

(iii) Plasticity Index (PI) BS 1377-2 Non-plastic

(iv) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(v) Asbestos screen and
ID

UKAS Gravimetric
Quantification of
Bulk Asbestos
Products and Fibre
Bundles in soils by
PLM/PCOM

HSG 248/HSG
264/HSE Report
NO. 83/19964
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Class General
Material
Description

Typical Use Permitted Constituents (All
Subject to Requirements
of Clause 601 and
Appendix 6/1)

Material Properties Required for Acceptability In Addition to
Requirements on Use of Fill Materials in Clause 601 and Testing in
Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance with:

Acceptable limits Within:

Lower Upper

6  B - Selected
coarse
granular
material

Starter layer Natural gravel, natural sand,
crushed gravel, crushed rock
(other than argillaceous rock,
chalk or colliery spoil), blast
furnace slag, crushed
concrete, or any combination
thereof. Recycled aggregate

(i) Grading BS 1377-2
(on-site)

SHW Table
6/2

SHW Table
6/2

SHW Table 6/4 Method 5 6  B  -

(ii) Plasticity Index (PI) See note 5 10

(iii) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(iv) Asbestos screen
and ID

UKAS Gravimetric
Quantification of
Bulk Asbestos
Products and Fibre
Bundles in soils by
PLM/PCOM

HSG 248/HSG
264/HSE Report
NO. 83/19964

(v) Los Angeles
coefficient

SHW Clause 635
- 50
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Class General
Material
Description

Typical Use Permitted Constituents (All
Subject to Requirements
of Clause 601 and
Appendix 6/1)

Material Properties Required for Acceptability In Addition to
Requirements on Use of Fill Materials in Clause 601 and Testing in
Clause 631

COMPACTION
REQUIREMENTS IN
CLAUSE 612

Class

Property (See
Exceptions in
Previous Column)

Defined and
Tested in
Accordance with:

Acceptable limits Within:
Lower Upper

6  C - Selected
uniformly
graded
granular
material

Starter layer Natural gravel, natural sand,
crushed gravel, crushed rock
(other than argillaceous rock,
chalk or colliery spoil), blast
furnace slag, crushed
concrete, or any combination
thereof. Recycled aggregate

(i) Grading BS 1377-2
(on-site)

SHW Table
6/2

SHW Table
6/2

SHW Table 6/4 Method 3
OMC to be determined using
Vibrating Hammer

6  C  -

(ii) Uniformity
coefficient See note 5 - 10

(iii) Plasticity Index (PI) BS 1377-2 Non-plastic

(iv) Chemical analysis App 6/14 App 6/14
Threshold Concentration is
dependent on depth – refer
to Table 6/14

(v) Asbestos screen and
ID

UKAS Gravimetric
Quantification of
Bulk Asbestos
Products and Fibre
Bundles in soils by
PLM/PCOM

HSG 248/HSG
264/HSE Report
NO. 83/19964

(vi) Los Angeles
coefficient SHW Clause 635 - 50

(vii) mc & OMC/MDD BS 1377-2 & 4 OMC -2% OMC +2%
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Footnotes to Table 6/1:

1. App = Appendix

2. Tab = Table

3.  Where  BS  1377:Part  2  is  specified  for  MC,  this  shall  mean  BS  1377:Part  2  or  BS  EN  1097-5  as
appropriate.

4. Uniformity coefficient is defined as the ratio of the particle diameters D60 to D10 on the particle-size
distribution curve, where: D60 = particle diameter at which 60% of the soil by weight is finer and D10
= particle diameter at which 10% of the soil by weight is finer.

5. The Limiting Values for Class U1B material are given in Appendix 6/14. The contents of this table may
be revised following periodic Engineering assessments and design by the Engineer.

6. Where supplementary clauses and tables are referenced in Table 6/1, they shall refer to the equivalent
clause or table from the Manual of Contract Documents for Highway Works, Specification for Highway
Works: Volume 1: (SHW).

7. Definitions of abbreviations: Refer to Appendix 1/5
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APPENDIX 6/2: REQUIREMENTS FOR DEALING WITH CLASS U1B AND CLASS
U2 UNACCEPTABLE MATERIALS
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1 Requirements  for  Removal  Off  Site  of  Excavated  Acceptable  Material  or
Unacceptable Material Requiring Processing or Retention of Surplus Material On Site

1.1 Any surplus soils from form the site shall be retained on the wider Phase 2&3 site in accordance
with  a:  location  plan;  CEMP;  MMP;  and  Environmental  Permit  approved  by  the  Engineer  to
which the contractor shall fully accord. Where material cannot maintained in accordance with
the above it shall be removed from site by the Contractor in accordance with current
regulations.

1.2 If any Class U1B or U2 Material is identified at excavation formation level the Engineer shall be
notified and the Contractor shall prepare appropriate risk assessments to permit the completion
of works. Thereafter the requirements detailed in 1.3 below shall apply and all materials shall
be handled by the Contractor in accordance with Environment Agency Pollution Prevention
guidance.

1.3 If visual or olfactory evidence of soil contamination is identified during the reduced level
excavation works, the following actions shall be undertaken:

· work shall cease in the area of visual or olfactory contamination;

· the area of concern shall be approximately delineated and clearly marked in order that
personnel or equipment shall not be permitted to enter into the area of concern;

· the  soils  of  concern  shall  be  inspected  by  the  Engineer  with  suitable  investigation
equipment or operated mechanical excavator provided by the Contractor;

· suitable samples of the soils of concern shall be recovered and submitted for laboratory
testing;

· suspected contaminated soils shall be excavated and suitably stockpiled in a clearly
defined and segregated area whilst the results of laboratory testing are awaited, if
required by the Engineer;

· following receipt of the results of laboratory testing (between three to ten days
thereafter, depending upon scope of testing required) the soils may be confirmed to be
contaminated or of an unacceptable nature;

· if soils are deemed contaminated or otherwise unacceptable, they shall be excavated
under supervision of the Engineer and placed in a clearly demarked stockpile area
pending either onsite treatment or offsite disposal;

· validation samples of the soils that remain in the vicinity of the soils of concern shall be
taken by the contractor under the direction of the Engineer;

· following  receipt  of  the  results  of  the  laboratory  testing  carried  out  on  the  soils  that
remain (between three to ten days thereafter, depending upon scope of testing required)
excavation in this area can then proceed;

· the results of site inspections, laboratory testing and actions taken shall be recorded by
the Contractor as a record of the works carried out;

· these records shall be compiled within the validation report for the Earthworks to provide
a permanent record.



Kilnwood Vale Phase 2.4-2.6 Earthworks Specification

APPENDIX 6/2: REQUIREMENTS FOR DEALING WITH CLASS U1B AND CLASS U2 UNACCEPTABLE
MATERIALS

Phase 2.4-2.6 Eworks Spec.doc              Page 35 of 85 June 2017 Project Revision: A

1.4 For the principle approach to stockpiling and materials movement refer to Section 8.0 and 9.0
of Appendix 6/3, noting that any particular provisions of the SHW shall notwithstanding apply.
The requirements for environmental monitoring and protection shall be in accordance with the
CEMP.

1.5 There is no requirement for the remediation of Unacceptable U1B material. However such
material may potentially be re-classified by the Engineer. Any U1B material that fails the pre-
requisite Limiting Values (Appendix 6/14) shall be referred to the Engineer for review and
associated temporary stockpiles of material maintained. Unless specific approval for these
materials is received from the Engineer these shall be considered U1B classification and
removed.  Any material that fails the Limiting Values shall not be imported to site without prior
agreement of the Engineer.

1.6 All  waste soils  shall  be removed and disposed of  in  accordance with the Waste (England and
Wales) Regulations 2011 (as amended). All waste soils shall be tested and classified to permit
Hazardous Properties Assessment and WAC testing in accordance with Environment Agency
Guidance (WM3).
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APPENDIX 6/3: REQUIREMENTS FOR EXCAVATION, DEPOSITION,
COMPACTION (OTHER THAN DYNAMIC COMPACTION)
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1.0 Earthworks General

1.1 Two weeks prior to work the contractor shall provide method statements for the works required
to address this specification to the Engineer.

1.2 No ground disturbing activities, including any earthmoving activities, are to commence prior to
the Contractor obtaining any necessary permits or licences including those relating to protected
species or habitats. If a licence or permit for such works is granted, those works shall only be
undertaken during the periods as stated on the licence or permit under the direction of the
licence or permit holder. A copy of the licence and/or permit shall be provided to the Engineer
prior to commencement of the relevant activities.

1.3 Setting out shall be carried out from established grid lines and maintained for the duration of
the construction of the ground improvement.  A minimum 10 x 10m inspection grid is required.

1.4 The following sequence of works is anticipated:

· Agree works Method Statements.
· Set up permanent datum and other survey control stations.
· Undertake compaction and treatment trials.
· Excavate to Excavation Formation Level (refer to associated drawings)
· Identify the engineered fill placed as part of previous works.
· Proof roll and inspect excavation formation.
· Complete surface monitoring and flux chamber tests (S3.0 and 4.0 of Appendix 6/12).
· Complete Validation Trial Pits (S5.0 Appendix 6/12).
· Remove any gaseous, soft of highly degradable materials.
· Construct piezometers (Appendix 6/13).
· Allow piezo readings to settle/become consistent and grout to cure.
· Commence Drum Tests (S2.0 of Appendix 6/12).
· Construct of Rod Settlement Gauges* (Appendix 6/13).
· Commence monitoring in accordance with Appendix 6/13 Table 1.
· Place/compact Engineered Fill, ensuring that the Engineered Fill placed as part of these

works tie into those placed as part of the previous phases of works.
· Place  surcharge:  as  shown  on  drawings.  The  basal  250mm  of  the  surcharge  is  to  be

constructed as Engineered Fill (Appendix 6/13).
· Place gas monitoring installations (S1.0 of Appendix 6/12) and confirm with the Engineer

whether any supplemental surface monitoring or flux chamber tests are required.
· Remove surcharge after Engineer approval including continued monitoring and reporting

in accordance with Appendix 6/13.
· Grub out and decommission instruments: Place/compact Engineered Fill accordance with

the Specification in areas of associated excavation.
· Place/compact Engineered Fill to make up to Finished Earthworks Level.
· Test Finished Earthworks Level (note other tests required as works progress).

* Rod Settlement Gauges are to be constructed at the Excavation Formation Level

1.5 If during excavation undisturbed competent natural ground is encountered then the excavation
is to cease and the Engineer consulted for additional instructions. The Contractor shall provide a
full level survey of the associated area.
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1.6 At the excavation formation level, trial pits will be excavated, to inform the gas assessment and
to inspect areas where the ground investigations have identified the presence of the ‘poorest’
material from a geotechnical point of view. The requirements are detailed in Appendix 6/12,
section 5.0.

1.7 If unforeseen ground conditions or unforeseen responses to the treatment are encountered
then the Engineer shall be verbally notified immediately (and within 48 hours in writing).

1.8 If Unacceptable Materials (class U1B/U2) are observed at the excavation formation then
provision shall be made for these to be removed following instruction from the Engineer. Any
associated  ‘hotspot’  excavations  shall  be  validated  by  the  Contractor  via  the  application  of
Forensic TOC tests comprising on composite sample per face and one composite sample from
the  base.  Each  spot  will  be  surveyed  to  include  base  levels  and  lateral  extents  such  that
volumes can be calculated.

1.9 Surcharging operations and associated monitoring are detailed in Appendix 6/13.

1.10 Earthworks materials derived from processed Class U1B material are to be used in the works
only when agreed with the Engineer. This shall be recorded in the As-Built Drawings.

1.11 The Contractor is responsible for the works covered by the Specification.  The Contractor shall
however require the inspection and approval of works from the Engineer subject to the notice
periods presented in the Contract (and a minimum of 7 days) and in particular inspection of:

a. Excavation formations
b. Classified stockpiles
c. Material placement and compaction (of permanent fills)
d. Unforeseen contamination (Class U1B / U2 Materials)
e. Validation trial pits
f. Completed works following removal of surcharge
g. Instrumentation and monitoring

1.12 A tracking system shall be established to the satisfaction of the Engineer to document material
movements from excavation to segregation, stockpiling and eventual reuse. A reference grid
shall  be  established  to  aid  the  control  of  material  movements  and  shall  be  agreed  with  the
Engineer prior to commencement.  The proposed system shall be submitted to the Engineer 2
weeks in advance of its required use.

1.13 The tracking system shall enable location and extent of materials placed in any one day to be
determined in three dimensional space and shall locate in-situ and ex-situ test locations the
location of samples taken for laboratory tests and associated levels. This will enable excavation
and removal as necessary in the event that pre and/or post placement testing indicates that the
soils are unacceptable and/or placement has not achieved the required state of compaction.
The tracking system should also incorporate the requirements of the MMP which includes those
soils moved off the site due to surplus requirements and/or unacceptability.

2.0 Control of Water

2.1 All works and associated costs relating to the control and management of water on site, from
existing, proposed or redundant watercourses or from any other sources including groundwater,
rainfall and surface water is the responsibility of and all costs are to be borne by the Contractor.
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Any uncertainty over the issues associated with water or groundwater control shall be
submitted to the Engineer for clarification, as soon as any such issue is noted or identified by
any party.

2.2 The Contractor shall provide for such measures as may be necessary to ensure that water,
whether groundwater, from precipitation or any other source does not accumulate in
excavations or on sub-grades, subject to licensing and permitting requirements.  In addition,
the Contractor shall ensure any adjacent areas, used to source material (subject to agreement)
are graded so as to shed water away from the treated area.

2.3 The Contractor shall provide, where necessary, temporary watercourses, ditches, drains,
pumping or other means of maintaining the earthworks free from water. Such provision shall
include carrying out the work of forming the earthworks in such a manner that their surfaces
have at all times a sufficient minimum cross-fall and, where practicable, a sufficient longitudinal
gradient to enable them to shed water and prevent ponding. This shall include the provision of
temporary measures to remove water expelled from the ground due to the application of load
from the Engineered Fill and surcharge material.

2.4 Will  respect  to  the  re-alignment  of  Bewbush  Brook  and  the  ponds  the  contractor  will  be
responsible for both temporary and permanent works, including temporary diversion of the
existing brook and temporary and permanent drainage. In relation to such features the
contractor is to note the construction sequence shown on drawings.

3.0  Requirements for Groundwater Lowering or Other Treatment (where required)

3.1 The Contractor is responsible for all groundwater lowering where this is required for the
purposes of  the works.  This  is  particularly  relevant,  but  is  not  limited to,  dewatering of  deep
excavations and trenches.

3.2 The Contractor is responsible for obtaining all permits and/or licences required to undertake
groundwater lowering and for treatment and/or disposal of said groundwater or other
encountered liquids.

3.3 Where earthworks operations or ground improvement measures result in the expelling of
groundwater into drainage layers or onto earthworks surfaces the discharged water shall be
collected, treated if necessary and disposed.
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4.0 Blasting for Excavation

4.1 Blasting for excavation is not a permitted alternative to normal excavation methods.

5.0 Stability of Excavation

5.1 Where the area to be filled comprises an existing excavation, the excavation shall be inspected
and subsequently monitored by the Contractor, to ensure that there is no danger of its collapse
during the works with consequences for safety, for existing buildings or for other construction
adjoining. Shoring or propping shall be used where appropriate.

5.2 The Contractor shall provide appropriate barriers or other preventative measures around open
excavations to minimise the health and safety risk to site users of these areas.

5.3 The Contractor shall ensure all temporary excavations are formed with suitable, safe batters or
other suitable methods of support.  The Contractor shall give notice without delay if any newly
excavated faces are too unstable to allow work and take immediate action if instability is likely
to affect structures, roadways, offsite land or the safety of the site operations.

6.0 Obstructions

6.1 An obstruction is deemed to be any material which is comprised principally of concrete, brick or
stone, whether loose material or in a homogeneous form >0.2m3.  Where obstructions are
encountered the Engineer shall be notified immediately. In ground conditions where breaking
out is deemed necessary this shall be carried out by a method and to a sequence agreed with
the Engineer. All breaking out methods shall be carried out to the relevant professional
standards.

6.2 Where encountered during the works, obstructions shall be removed to a minimum depth of 1m
below the underside of the proposed excavation formation level.  Where obstructions
encountered in the works extend below this depth, they shall either be removed in their
entirety, or cut down, surveyed and recorded if confirmed to be deep obstructions (e.g. piles).
The preferred option shall be confirmed by the Engineer.

6.3 Where the obstruction extends beyond the boundary of any zone or area to be excavated,
remediated and/or treated, the obstruction shall be removed 1m beyond the boundary except
where this extends beyond the demise of the client’s ownership or interferes with a permanent
structure (such as adjacent building or footpath).

6.4 Where any obstruction to be removed extends beyond the demise of the client’s ownership or
interferes with a permanent structure, the obstruction shall be carefully removed up to the site
demise in a way that causes no damage.

6.5 All obstructions discovered shall be marked on a set of the construction drawings indicating the
position, extent and a description of the materials evident together with details of any residual
obstructions left in. These details shall be made available to the Engineer. Prior to any filling,
the Engineer shall be given the opportunity to decide if further works should be carried out
beyond that specified.  In the event of a residual obstruction being left insitu its location, extent
and level are to be recorded by topographical surveying.

6.6 Where obstructions are broken out, filling or infilling of voids shall be deemed to be included
with approved materials arising from the general works. Voids, pits, vents and the like shall be
reported to the Engineer and shall be filled or capped with approved materials arising from the
Works.
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6.7 The Contractor shall contact the Engineer before the disconnection and removal of any services
comprising pipes, cables and general service installations discovered where they are above the
Excavation Formation Level. These shall each be marked on a drawing and handed to the
Engineer. The extent of any removal shall be within the plane of the works plus 1m where such
service installations are discovered and are to be removed. The ends of any remnant pipework
at the edge of any such excavation shall be cut and sealed.

7.0 Cutting Faces

7.1 No specific limitations or restrictions on undercutting are included, but the Contractor shall
comply with his appointed Temporary Works Designer’s requirements when excavating trenches
at or within the vicinity of the toe of any slopes.

7.2 Clearing loose material from cutting slopes by airline hose is not permitted.

7.3 The Contractor shall provide additional drainage measures to intercept and discharge seepages
from cutting or embankment slopes. The Contractor is responsible for all drainage required to
carry out the works and to protect them upon completion, which will include, where necessary,
temporary drainage measures.

8.0 Segregation of Excavated Materials

8.1 During excavation, materials arising are to be inspected and segregated to Classes U1A, U1B,
U2, 5A, General Fill Classes (and further segregation as may be required to ensure adequate
control of compaction behaviour).  Classes U1A, U1B, U2, 5A materials must be separated.

9.0 Stockpile Management

9.1  When materials are to be stockpiled, clearly defined segregated stockpiles are to be formed for
different sub-classes of processed material. The maximum permitted height of stockpiles,
excluding topsoil Class 5, shall be 5.00m unless otherwise agreed with the Engineer. Stockpiles
of different materials shall be clearly separated by a gap of not less than 5.00m.

9.2 Stockpiles of topsoil shall be formed in accordance with guidance provided by DEFRA
‘Construction code of Practice for the Sustainable Use of Soils on Construction Sites (2009)’ and
research carried out by non-statutory bodies, which suggests that optimum stockpiles of topsoil
shall not exceed 1.3 m in height and that topsoil shall not be stockpiled for more than 1 year.

9.3  On completion of a stockpile the slopes shall be trimmed to falls to shed rain water and the
surface sealed via compaction to limit infiltration. Temporary drainage shall be provided at the
base of the stockpile to collect runoff from the stockpile and to carry any surface water away
from the base of the stockpile.

9.4  The Contractor shall provide and maintain such measures as necessary to eliminate the
production of dust from the stockpile during the its life.

Existing Stockpiles

9.5 The earthworks carried out for previous phases of the Kilnwood Vale development has resulted
in the formation of various stockpiles of potentially acceptable fill materials. The existing
stockpiled materials may also be reused provided they are or can be demonstrated as having
been subject to the testing as defined in Appendix 1/5 and meet the criteria given in Appendix
6/1.

9.6 The Contractor shall include details of the movement of these soils in the Materials Tracking
documentation as detailed in Section 1.0 of Appendix 6/3.
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10.0 Geotechnical Methods for Soil Treatment

10.1  The Contractor shall provide moisture conditioning, modification and solidification/ stabilisation
and physical treatment to render soils suitable under in accordance with Appendix 6/1, Table
6/1 and Table 6/2.

10.2 Moisture conditioning is defined as works that may be required to ensure that stockpiled or as
dug materials comply with the requirements of this specification and the Specification for
Highways Works. These are processes where, either through the addition of chemicals such as
lime, or through physical processes such as spreading out and air drying, the moisture content
of the soils may be rendered acceptable for earthworks.

10.3  The physical treatment of unacceptable materials is defined as physical screening/crushing of
stockpiled or as-dug soils to remove timber, wood, potentially deleterious materials and
oversized fragments of bricks, concrete and the like.

10.4  Rendering SHW Class U1A material acceptable by lime (quicklime) modification (or other
additives) is permitted provided the modified material is able to meet the performance
requirements given and that it or its method of placement do not result in a risk to the
environment.  The design of any such treatment shall be based on HA70/07 ‘Treatment of Fill
and Capping Materials using either Lime or Cement or Both’. The Contractor shall demonstrate,
to the satisfaction of the Engineer’, that the treated materials do not have any significant
potential to swell/heave. The method of spreading the additives is to provide a controllable rate
of application and even spreading.  It shall also enable the percentage of additives added to be
either directly measured or readily calculable.

10.5  The Contractor shall be responsible for obtaining and keeping full and detailed records of where
treated/modified material has been incorporated within the works.

10.6  Prior to undertaking any such soil treatment the Contractor shall submit full details to all
relevant statutory authorities and the Engineer and obtain their approval to his proposals. The
Contractor’s attention is brought to the environmental sensitivity of the site and any such works
must be undertaken in full compliance with the relevant statutory authority requirements and
the requirements of the agreed Construction and Environmental Management Plan.

11.0 Water Courses

11.1 Details regarding existing water courses, construction of new water courses and earthworks
drainage ditches are shown on the Drawings provided by the Engineer.

11.2 Redundant watercourses shall be drained and cleaned. Excavated arisings are to be treated as
described in Appendix 6/2.

12.0 Construction of Fill

12.1 Engineered Fill: This is to comprise Class 1 and 2 material and must be compacted to achieve
End Product requirements given in Appendix 6/1, Table 6/1 and as detailed below.  Class 1
materials are not to be used within 2m of final earthworks level.

12.2 Surcharge Fill: This is a temporary fill  and can be Class 1 or Class 2 material.  This is discussed
in more detailed in Appendix 6/13.

12.3 Treated Fill: Site won fill that is treated using additives. The approved method of treatment,
placement, mixing and compaction shall be informed by a trial. On-going testing types and
frequency beyond those already required in Appendix 1/5 shall be agreed with the Engineer
after review of trials to establish an appropriate methodology.
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12.4  Any material placed by the Contractor prior to the provision of full testing shall be at their risk.
If fill material is to be screened, processed or treated after excavation, laboratory testing shall
be required after the material has been processed in order to determine its acceptability.
Material will only be considered suitable, based on the results of the testing, if it is placed and
compacted during a period of time in which the moisture content could not have varied outside
of the appropriate range to meet the compaction requirements.

12.5 After materials have been brought up to Finished Earthworks Levels where required, ground
improvement via the use of a surcharge to preload the ground will then be undertaken as
shown  on  the  drawings.  Full  details  of  the  surcharge  operation  are  given  in  Appendix  6/13.
Subsequent to the removal of the surcharge, site levels are then to be brought back up by
Engineered  Fill  materials  which  will  be  placed  and  compacted  to  meet  End  Product
requirements. It is noted that the surcharge material does not generally have an End Product
requirement, apart from the basal 250mm. The basal 250mm shall be placed and compacted as
Engineered Fill to allow for settlement and the residual of this removed following surcharge
completion.

12.6 Embankment slopes shall not be constructed steeper than that considered safe by the
contractor’s temporary works engineer. Temporary over-widening or steepening to achieve
adequate compaction of the shoulders of the embankment are permitted.

12.7 Any sub-formation areas requiring protection against weather should be protected in
accordance with SHW.

12.8 Formations for earthworks construction and cutting formations shall be proof-rolled using as a
minimum, the compactive effort detailed in SHW.  This compactive effort shall be increased for
cutting formations where different compactive efforts, dependent on the type of follow-on
earthworks operations, are required by the Specification. Observations shall be made by the
contractor to identify soft spots.  The identification of a ‘soft spot’ is qualitative and depends on
the response of the ground to the compactive effort during proof-rolling. As a minimum
excessive  mattressing,  bow-waving  or  ground  heave  shall  be  indicative  of  a  ‘soft  spot’.  The
Contractor shall agree with the Engineer the extent and nature of ‘soft spot’ treatment.  The
extent of the soft spot and associated treatment are to be recorded.

12.9 As  part  of  the  requisite  compaction  trials,  consideration  for  dealing  with  soft  spots  shall  be
addressed by the contractor and agreed with the Engineer.

12.10 The earthworks construction formations and cutting formations shall be inspected by the
Engineer for the possible presence of any soils that have visual or olfactory evidence of
contamination and/or the presence of any significant concentrations of organic or decayable
material.  The contractor shall agree with the Engineer on the course of action to be taken
where such ‘hot spots’ are encountered.

12.11 Fill shall be placed and compacted in near-horizontal layers of the thickness required to achieve
the required end product and shall, as far as practicable, be brought up at a uniform rate so
that all parts of the site reach Finished Earthworks Levels at the same time.
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12.12  Where different thicknesses of fill material are to be employed, the thickness shall be benched
to ensure that differential settlements are minimised.

12.13  No fill shall be placed and left uncompacted at the end of a working day. Compacted fill shall
 be sealed and graded to falls to ensure free runoff of rainwater without ponding.

12.14  Compaction plant and compaction method shall be selected having regard to the proximity of
existing trenches, excavations, retaining walls, monitoring installations or other structures and
all work shall be performed in such a way as to ensure that their existing stability is not
impaired.

12.15  After removal of surcharge (Appendix 6/13) material exposed is to be proof rolled as per the
compaction method used for the Engineered Fill.

13.0 Compaction

13.1 General

13.1.1 All  materials  shall  be  placed  and  compacted  to  achieve  the  associated  End  Product
requirements as given in Appendix 6/1 of this specification.  The compaction techniques to be
adopted for materials are to be informed by compaction trails as outlined below.

13.2 Use of Nuclear Density Gauges

13.2.1 Refer to Appendix 1/5 Note 24.

13.3 Compaction Trial For Engineered Fill

Initial Considerations

13.3.1 Compaction trials are required for each material source to be used in the main works and, in
relation to such materials, for each compaction method to be used.  Compaction trials shall be
undertaken with the Engineer in attendance. Two week notice is to be provided and two weeks
prior to the trial the Contractor shall provide the Engineer with the geotechnical and chemical
results relating to the source material suitability testing.  The contractor shall plan his works so
as to ensure that compaction trial and associated testing and appraisal is complete in good time
in  advance  of  the  main  works.  Failure  to  do  so  will  result  in  materials  being  placed  at  the
contractor’s risk. The site of the trials shall be clearly marked and levels taken to determine the
thickness of each layer before and after compaction.

13.3.2 The exception to the above is where the same materials have been placed and compacted in
previous phases of work and where it is has been possible to demonstrate that the End Product
requirements considered herein have been met for the method of compaction that the
contractor proposes to use.  Approval of the omission of a compaction trial would be required in
writing from the Engineer, however, subject to confirmation of proposed plant and method as
described in Cl 13.3.5. This must be sought at least 2 weeks prior the scheduled
commencement of the compaction trial.  The scheduled commencement of the compaction trial
must be in good time in advance of the placement of permanent fill as outlined above.

13.3.3 For each material type, a number of test panels will be required in order that a full assessment
of the material and compaction method can be completed, which would then constitute the
Compaction Trial. Although the size of each panel will  reflect the size of the compaction plant
and  methodology  of  work  proposed,  a  minimum  width  of  10m  by  20m  in  length  is
recommended, with a number of different layer thicknesses trialled  as indicated in the Figure
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below.  Any  existing  topsoil  shall  be  removed  from  the  area  of  the  compaction  trial  and  the
formation proof rolled and inspected for soft spots as described in Cls 12.8 and Cl12.9.

13.3.4 The depth of each layer forming the test panel shall reflect the likely range of depths of
compacted material to be adopted in the main works, but is not to exceed a compacted layer
thickness of 250mm (i.e. an uncompacted layer thickness of not more than 300mm, assuming a
20% reduction in thickness upon compaction, which is to be confirmed by the compaction trial).
Each panel shall be made up using the layer thickness being trialled until the total thickness for
each trial panel is not less than 1m

Minimum length 20m

300mmm
225mm 150mm

Indicative Test Panel Layout

Minimum width 8m

5m

5m

5m

Indicative

Density Test

13.3.5 Each test panel shall be laid out and clearly identified and defined separately from any other
test  panel  to  avoid  accidental  influence  from  adjacent  works.  At  least  2  weeks  prior  to
undertaking the trial, the Contractor shall confirm to the Engineer the following:

· What  compaction  plant  is  to  be  used,  including  but  not  limited  to  the  type  of  equipment,
manufacturer, mass per meter width and any other relevant information which can be used
to assess its suitability for the material to be compacted.

· What method of compaction is to be used in the trial and whether or not it has been based
upon the guidance from SHW Table 6/4.

· Confirmation of the source of material to be used.

· Confirmation that they understand the minimum specification requirements for end-
performance of the fill which are to be assessed and demonstrated during the trial.

· The  methodology  for  assessing  fill,  including  test  type  and  frequency  and  who  will  be
undertaking the testing both on site and for the subsequent laboratory analysis.
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· Confirmation that  all  parties  who are to  attend the trial  have been informed of  when and
where the trial will be undertaken.

13.3.6 For each proposed compaction method, a number of test panels shall be constructed in order to
allow a full assessment to be completed. Key criteria to identify during the compaction trial will
be:

· Change in density and air voids against number of passes.

· Change in density and air voids against thickness of layer.

· Change in engineering performance against compactive effort.

· Identification of point of over-compaction/softening of fill.

· Comparative analysis between different plant.

· Suitability of material for use on site for the proposed end-use.

· Confirmation of classification and engineering performance of material, including sampling,
laboratory testing and classification of the material.

· Comparison of actual performance of material against End Product requirements.

· Initial calibration of testing equipment, in particular where the use of a Nuclear Density
Gauge [NDG] is proposed for the monitoring of earthworks operation.

Compaction of Test Panels

13.3.7 Earthmoving  plant  shall  not  be  accepted  as  compaction  equipment,  nor  the  use  of  lighter
compaction plant to provide any preliminary compaction prior to the use of heavier equipment.

13.3.8 Although the guidance from Table 6/4 of the SHW may indicate the optimum number of passes
of the appropriate plant, it is important that the progression of improvement of the material is
monitored  throughout  the  compaction  process.  As  such,  after  every  two  passes  of  the
appropriate roller, in-situ assessment of the density of the material shall be undertaken. One
pass of  the roller  is  defined as a  single  movement of  the compaction plant,  in  one direction,
over a given strip of the test panel.

13.3.9 Where the width of the test panel or roller requires a number of passes in order to ensure the
full width of the surface is compacted, it is acceptable for the roller to overlap the previous strip
by a small margin [no more than 25% of the maximum roller width]. However the Contractor
shall ensure that no in-situ testing is undertaken in this zone to prevent the effect of over-
compaction influencing the assessment of the performance of the plant and material.

13.3.10 Compaction of the test panel shall continue incrementally until a clear indication has been
obtained  to  show  that  the  soil  has  either  achieved  a  maximum  density,  i.e.  where  after  a
number of repeat passes is completed no change is identified or has been over compacted and
the performance of the material begins to deteriorate.

13.3.11 The exception to this will be where the final performance of the test panel is required to be
confirmed using plate load testing, and in this instance it is recommended that a separate panel
is constructed, to the same specification as has been identified during the compaction trial, in
order that the assessment of the performance can be completed without the detrimental
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influence of over-compacted material. Guidance on the point of over compaction may be readily
identifiable on site from a number of key parameters:

· Reduction in bulk density/dry density with increasing compaction.

· Increase in moisture content, where the over-compaction of the material drives moisture up
through the material to the surface [mobilisation of excess pore pressure]. This may also be
observed during the passage of the roller, with material adhering to the roller, and/or the
surface of the compacted layer beginning to tear.

· Reduction in engineering performance of the material with increasing compaction.

· Visible movement of the surface of the material during the passage of the compaction plant,
typically exhibited as a ‘bow wave’ in front of the roller.

13.3.12 Identifying the point at which the materials become over-compacted is very important for a
number  of  reasons.  Should  the  material  not  be  competent  to  undergo  additional  compaction
and/or trafficking, then an engineering decision will be required by the Contractor prior to the
commencement of the main earthworks program.

Assessment of Test Panels

13.3.13 The compaction trials shall be undertaken in such a way as to demonstrate what works are able
to achieve the End Product criteria given in Appendix 6/1.

13.3.14 Initial characterisation of the material shall comprise: sets of testing (one from each layer) each
comprising grading, Atterberg Limits laboratory compaction curves [OMC/MDD using the test
appropriate to the material type as given in Appendix 6/1], particle density, field moisture
content and laboratory permeability testing.

13.3.15 In-situ density (bulk and dry) measurement of the compacted material and moisture content
shall comprise: on each layer and at each increment of two passes: six nuclear density gauge
readings,  evenly  spaced  in  two  rows  at  distances  of  5m,  10m and  15m along  the  test  layer.
Refer to Appendix 1/5 with respect to the use of NDG equipment. Undrained Shear Strength
using hand shear vane shall comprise: on each completed panel: one test per density test
location. Refer to Appendix 1/5 regarding the use of Hand Shear Vane equipment.

13.3.16 A CBR value using conventional CBR testing apparatus shall be determined on each completed
test panel to determine the materials suitability for use in the upper 2 layers of Engineered Fill.
Tests shall be evenly spaced in a central row at distances of 5m, 10m and 15m along the test
panel.

13.3.17 CBR  using  Plate  Load  Tests  shall  be  completed  after  CBR  testing  outlined  in  13.3.16  has
indicated that a value of 3% has been achieved for a given number of passes.  1 Plate Load
Test shall be undertaken per trial panel. The test is to be undertaken in the centre of the panel
and in multiple cycles as defined in IAN 73/06.12.3.18. Table 6/3-1 summarises the minimum
testing requirements to be undertaken for each trial panel.

13.3.18 Upon completion of the above a soakaway test shall be performed in the test panel materials so
as to determine the infiltration rate. The base of the associated excavation shall such that not
less than 500mm of trialled material is present below the test. Refer to Appendix 1/5 for further
details for the test method.
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13.3.19 The Contractor shall provide a report describing the findings of the test panel.  The proposed
report format shall be presented to the Engineer 2 weeks in advance of any test panel tests for
approval.  The report shall include:

· Date and weather conditions, personnel recording the test panel findings.

· Description of the plant and method used (make, weight, model, roller size etc.).

· Description of material used in the test panel (source, tests result certificates, Class type).

· Photographic records of material used, plant used and examples of the as compacted
condition.

· Certificates for insitu and laboratory tests undertaken on the compacted layers.

· Appraisal  of  test  results,  conclusions  and  description  of the method proposed for the

mainworks.

Table 6/3-1 Compaction Trial Testing Requirements

Test Property Recommended Frequency of Testing

Bulk Samples before
compaction

Per layer for MC, PI, PSD, OMC/MDD, particle density
and laboratory permeability testing.

Bulk, Dry Density and Air Voids

6 tests per compaction increment per layer using NDG1

All such tests to include particle density and moisture
content determinations hence derivation of air voids.

% relative compaction to be determined relative to he
MDD established for the layer.

Undrained shear strength2 1 per NDG test using HSV

NDG Calibration1

As part of each compaction trial initial calibration of NDG
equipment shall be undertaken for each instrument
used.  The calibration shall be undertaken in accordance
with  methods  prescribed  in  BS1377  Part  9:  2.5  and  to
the satisfaction of the Engineer.

CBR (BS1377 Part 9 Section
4.3)

3 test per panel at the specified locations.

Plate Load Test to IAN 73/06
1 per completed trial panel, multiple cycles as defined in
IAN 73/06

Soakaway Test (BRE 365) 1 set of tests per completed trial panel

1. subject to revision depending on soil type – refer to note 24 in Appendix 1/5.
2. Where fill is cohesive
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13.4 Placing and Compacting Fill

13.4.1 Cobbles, boulders, rocks or fragments whose largest dimension is greater than two-thirds of the
compacted layer thickness shall not be incorporated into the Earthworks Material. Any softened
cohesive materials encountered in stockpiles shall be removed and not incorporated into the fill.
Potentially deleterious materials shall not be incorporated into the fill.

13.4.2 The contractor shall take all necessary steps to ensure that fills are placed at the moisture
content/condition necessary to achieve the compaction specification and shall, where
necessary, add water to or dry the fill,  in order to obtain this value. Where it is necessary to
add water, this shall be done as a fine spray and in such a way that there is time for the water
to be absorbed into the fill before being rolled by the plant.

13.4.3 Compaction plant and compaction method shall be selected having regard to the proximity of
existing trenches, excavations, retaining walls or other structures and all work shall be
performed in such a way as to ensure that their stability is not impaired.

13.4.4 If the results of control tests indicate that the fill is being placed and compacted in such a way
that the desired End Product is not being achieved, the Contractor shall further compact or, if
necessary, shall excavate the affected work and replace with new fill, compacted to meet the
specification requirements.

14.0 End Product Testing

14.1 The  compliance  of  the  compacted  materials  meeting  the  compaction  specification  shall  be
demonstrated by undertaking End Product testing as detailed in Appendix 1/5 and with
reference to End Product requirements given in Table 6/1 of Appendix 6/1. Test locations shall
be evenly distributed throughout the fill area at the frequency defined in Appendix 1/5.  The
Contractor shall agree test locations with the Engineer.

14.2 The Engineer shall be at liberty to request additional tests considered necessary to confirm that
the End Product requirements are being met.

14.3 In the event of a test failure the Contractor shall provide a full comprehensive interpretation
of the nature of the failure based on the test results and propose suitable remedial action. In
the event of a test failure the Engineer shall be informed verbally immediately and (no later
than 48 hours in writing), all work should cease in the associated area until a full comprehensive
interpretation and solution has been found to rectify any such failure.

14.4 The relative dry density requirement shall be deemed to have been obtained provided that at
least 90% MDD of tests attain the specified dry density, provided that no value falls below 93%
MDD.

14.5 The air voids required shall be deemed to have been achieved if at least 90% of tests attain the
specified air voids, provided that no remit value exceeds 10% air voids.

14.6 Placed and compacted cohesive soils are to be have an undrained shear strength of 50kN/m2

using the testing methods described in Appendix 1/5.

14.7 With respect to permeability the end product requirements can be consider to be met provided
all of the following requirements are satisfied (i) laboratory permeability tests undertaken in the
compaction trial record permeability values of not more than 1x10-7 m/s  and  (ii)  the
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requirements for relative density and air voids given above are met and (iii) the soakaway tests
determine an infiltration rate of not more than 10-7 m/s.

14.8  CBR tests are to be undertaken on placed and compacted materials in the upper 2 layers of
Engineered Fill.  CBR tests shall be undertaken at the as placed moisture content at a rate of 1
per 35m x 35m grid per layer and are to demonstrate a CBR of 3%.

14.9  Plate load tests (min 300mm dia. plate) shall  be carried out in accordance with IAN 73/06 on
the completed Earthworks Formation Level to demonstrate a minimum CBR value of 3% at the
as  placed  moisture  content.   Such  testing  is  to  be  undertaken  on  a  70x70m grid,  subject  to
modification to ensure that any marginal pass CBR determinations (arising from testing based
Appendix 1/5 and Appendix 6/1) are tested.

14.10 The requirement for flux chamber tests and a surface emission mapping survey for ground gas
assessment purposes is detailed in Appendix 6/12.

15.0 Additional Limitations of Deposition of Materials Referred to in 601.13, 601.14 and
601.17

15.1 Cobbles having an equivalent diameter of more than 150mm shall not be deposited within 2m
of the finished surface at any location.

16.0 Permissible Deviation

16.1 Permissible deviation from formation levels +/- 50mm.
Permissible deviation from linear dimensions +/- 75mm.

16.2 In  addition  the  requirements  of  Appendix  6/13  should  be  noted.   In  the  event  of  conflict
Appendix 6/13 takes precedence.

17.0 Restrictions on Battering of Excavations for Foundations and Trenches and
Requirements for Benching

17.1 No specific limitations or restrictions are included for the battering of excavations for
foundations and , but the contractor shall be responsible for ensuring safe working practices.
Battered excavations are to be benched prior to backfilling. Contractor to also note the specific
requirements for batter where existing Made Ground is to receive fill as indicated on SK53

Benching or shaping of earthworks slope faces to receive fill

17.2 Where existing embankments are to be extended and where fill is to be constructed on ground
with a slope steeper than one in eight, benching of the existing slope shall be formed as per the
SHW. Bench heights are to be a multiple of the relevant compaction layer thickness, with the
maximum vertical height of each bench not exceeding 500mm.

17.3 Where, during the progress of the work, the difference in level between adjacent areas of filling
exceeds 600mm, the Contractor shall cut into the edge of higher filling to form benches having
a  minimum  width  of  600mm  and  a  height  equivalent  to  the  depth  of  a  layer  of  compacted
filling. The Contractor shall spread and compact new filling to ensure maximum continuity with
the previous filling.

17.4 Where the Engineered Fill is to be placed against a batter comprising existing Made Ground
(which  is  to  be  treated  by  preload/surcharge  loading)  the  tie  in  will  be  based  on  a  suitable
benching arrangement which is described thus: the material is to be placed and compacted in a
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prepared benched excavation formed in the natural undisturbed clay. The height of the benches
shall be as per the layer thickness required by the compaction method used but the height shall
not  exceed  250mm.   The  width  of  each  bench  shall  be  the  greater  (i)  3  x  bench  height,  (ii)
1.0m or (iii) the width required to ensure adequate compaction by the plant used.  Refer to
11950-SK53 for detail.

17.5 Fill  material  in  areas  of  benching  shall  be  carefully  placed  and  compacted  to  ensure  that  no
voids occur at the upright steps of the benching.

17.6 Placement and compaction of the fill  material shall  continue to the level of an adjacent bench
before material is placed upon that bench.

17.7 Four additional passes of the roller shall be made on the area within two metres each side of
the upright face immediately following the compaction of the first layer of fill material on each
bench.

18.0 Excavation Supports to be Left in Place

18.1 No excavation supports are to be left in place.

19.0 Mixing of Excavated Materials

19.1 Mixing of acceptable and unacceptable excavated material is not permitted.

20.0 Fill to Excavated Voids.

20.1 Areas of inadequate strength shall be removed and backfilled and replaced with materials
placed and compacted in accordance with this Specification.
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21.0 Deterioration of Fill Materials

21.1  If an authorised formation or material deposited as fill subsequently deteriorates due to
inclement weather or water ingress  (or for any other reason) such that, in the opinion of the
Engineer,  it would be reclassified as unacceptable and cannot be compacted in accordance
with the Contract, the Contractor shall:

i. Cease work on the material until its condition is such that it can again be classified as
acceptable.

ii. Make good by removing and disposing of the unacceptable material and replacing it with
acceptable material.

21.2  Where, in the opinion of the Engineer, earthworks have been adversely affected by the ingress
of water during the earthworks contract so as to render the material unacceptable, these works
shall be removed and made good at the Contractor’s expense subject to test results proving the
material to be unacceptable

22.0 Reporting

22.1 For each phase of works, the contractor shall prepare and present to the Engineer on weekly
basis a report which provides the following
§ Volume of Fill Placed
§ Per Test: quantity of test required by the specification based on this volume
§ Per Test: quantity  scheduled to date
§ Per Test: quantity of results received to date
§ Confirmation that all MCV or MC results are within the required range
§ Per Test: quantity of results that do not comply with the specification
§ An outline of corrective action in relation to any non-compliant results
§ An indication if the corrective action has been completed or is pending (with dates).
§ Confirmation that the corrective action has resolved the issue
§ A spreadsheet based detailing the above and the test results, which is to be traceable

between the test/sample location, layer, grid coordinate, a unique sample/ testing ID and
the related test certificates.

22.2 On completion of earthworks in each development sub-phase (refer to 11950-SK107 for sub-
phase areas), the Contactor will prepare a collated factual Validation Report and submit this to
the Engineer. In addition to the items list below it shall also include information needed for
completion of the geotechnical feedback report as defined in Design Manual for Roads and
Bridges (BMRB) HD22/08 Managing Geotechnical Risk.

The validation report is to include, but is noted limited to, the following:

a) general description of the earthworks, excavations, placement and compaction
methodology and plant used;

b) quantities of excavated, imported, re-used, treated and disposed materials;
c) details of remediation and treatment, including quantities, licence arrangements;
d) the extent of the excavation formation;
e) details and quantities of any grouting, sealing or similar of historical structures;
f) surveyed location of all remnant obstructions and week by week progress drawings;
g) detailed weather conditions;
h) formation treatment including ground improvement, drainage measures and treatment of

soft areas or contamination;
i) data relating to the relevant compaction trial reports.
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j) application  of  acceptability  criteria  and  summary  of  the  end  product  test  results  for  each
specific earthworks material placed during the earthworks operations;

k) a copy of all test results including grid location and level;
l) actions taken in relation to any test failures and the results of any testing associated with

this;
m) drawings  showing  the  location  of  each  specific  earthworks  material  placed  during  the

earthworks operations on a layer by layer basis, any feature or operation relevant to the
earthworks including instrumentation and the location of the trial areas and control tests;

n) drawings showing the location,  extent  and contours  of  all  stockpiles  formed from surplus
site won soils;

o) an  electronic  copy  of  all  the  test  results  and  monitoring  associated  with  the  earthworks
operations, including chemical validation results and including those associated with surplus
soil stockpiles;

p) environmental and groundwater monitoring results;
q) additional requirements of the Local Authority and Environment Agency;
r) Contamination relevant records including:

· Description of U1B / U2 material actions
· Description of residual contamination
· Volumes of Materials Treated, Disposed of, Imported and Stockpiled (Soil and

Water)
· Description of Waste Management: Quantities, Classification, Licensing and

Documentation
· Formation Inspection
· Remnant Obstructions
· QP Declaration for MMP
· All records required for the MMP validation report
· Details of Regulatory Liaison and Discussions
· Waste Records (including classification and Duty of Care)
· Laboratory analytical results.
· Photographs

22.2 The Contractor shall make provision for the production of three such validation reports to
enable phased delivery of the site.

23.0 Other survey Requirements

23.1 Before starting work the Contractor shall complete a visual survey and update the topographical
survey of the site and submit the survey report to the Engineer.

23.2 During works the Contractor shall survey the extents of excavation, retained features (such as
obstructions) and underground services (if encountered) prior to backfilling.

23.3a For each development sub-phase the Contractor shall provide a survey of: the full extent of the
Excavation Formation Level including any side batters; location of former subterranean
structures removed; drainage routes; extent and level of each layer of compacted earthworks
layer placed (see below); the Finished Earthworks Level and extent of Engineered Fill; and the
extent of surcharge load.  All retained exploratory locations and supplementary investigation
points shall also be surveyed and included.

23.3b Subject to the prior written agreement of the Engineer and the presentation of an agreed
Method Statement, the contractor shall be permitted to omit the survey of each Engineered Fill
layer placed on the provision that all the associated earthworks plant is demonstrated to have a
working GPS layer control in addition to other earthworks controls on level thickness. The
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contractor shall still maintain a layer control system such that each layer can be individually
identified and sample locations still surveyed (along with other survey requirements noted
above/elsewhere). If in the opinion of the Engineer layer control is not being achieved the
Contractor shall be required to implement the survey of each layer.

23.4 For each development sub-phase on completion of the bulk earthworks and the surcharge
loading treatment (as discussed in Appendix  6/13 and including any making good of levels and
re-making up to final site level), an as built survey, including level data of the completed works
shall be undertaken by the Contractor. All level survey information and an assessment of
volumes of excavated, remediated and surplus soil shall be provided to the Engineer. The final
‘as built’ topographic survey shall include details of the earthworks placement areas, reduced
level areas and remaining stockpiles.

23.5 Upon request by the Engineer the contractor shall provide cross sections through the works so
as to demonstrate (i) the excavation formation level (ii) layer thicknesses and (iii) extent of
engineered fill (so as to facilitate construction of any tie in arrangements) and (iv) any side
batters.  The cross sections are to be geo-referenced, provide level information to Ordnance
Datum Newlyn, provided with chainage and produced to scale.  The vertical scale may be
exaggerated to as to illustrate key features.   Any such section are to accompanied with plan
showing the extent and orientation of the cross-section along with the chainage. The such plans
are to be to scale and to be related to the National Grid coordinate system.

23.6 Survey works shall ensure that the reporting requirements given above can be met along with
any other survey requirements given in this specification.

23.7 All levels shall be related to Ordnance Datum Newlyn and surveys shall be based on the
national grid coordinate system and shall be considered with the updated topographical survey.

23.8 The maximum error between permanent survey control stations shall not exceed 1:20,000.

23.9 A drawing shall indicate each permanent survey control station showing its general location with
dimensions to at least three easily recognisable and durable points.

23.10 The maximum distance between adjacent spot levels shall not exceed 15 metres. Ground
survey spot levels on hard surfaces shall be correct to +/- 10mm r.m.s.e. and elsewhere to +/-
25mm r.m.s.e. Accuracy for linear dimensions is to be +/- 25mm. The drawing shall be supplied
in 3D AUTOCAD.DWG format, at a scale of 1:200 on CD ROM. It shall be kept up to date on at
least a weekly basis with respect to ground excavations and be made available to the Engineer
on request.

24.0 Tie in Of Engineered Fill with Surrounding Ground

24.1 As part of the excavation works for each development phase as built plans for the surrounding
phases area (as provided by the relevant contractor ) will be referred to by contractor who will
locate any Engineered Fill placed as part of the previous work.  The placement and compaction
of Engineered Fill as of the current Phase works shall be undertaken by the contractor so as to
tie into the any previously placed Engineered Fill. The nature of this tie in detail will be  in
accordance with Drawing SK 151. Likewise Engineered Fill is to tie in to the Weald Clay

24.2 Fill material in areas of benching shall be carefully placed and compacted to ensure that no
voids occur at the upright steps of the benching.

24.3 Placement and compaction of the fill material shall continue to the level of the adjacent bench
before material is placed upon that bench.
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24.4 Four additional passes of the roller shall be made on the area within two metres each side of
the upright face immediately following the compaction of the first layer of fill material on each
bench.



Kilnwood Vale Phase 2.4-2.6 Earthworks Specification

APPENDIX 6/8: TOPSOIL

Phase 2.4-2.6 Eworks Spec.doc              Page 56 of 85 June 2017 Project Revision: A

APPENDIX 6/8: TOPSOIL
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Strip topsoil and stockpile.  Stockpiles of topsoil and pseudo-topsoil shall be formed in accordance with
guidance provided by DEFRA ‘Construction code of Practice for the Sustainable Use of Soils on Construction
Sites (2009).
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Refer to Appendix 6/13 for instrumentation and monitoring associated with the ground treatment works.

Refer to the CEMP for environmental monitoring requirements

1.0 Post Earthworks Gas Monitoring

1.1 In order to inform the requirement for gas protection measures in the proposed development
gas monitoring will be required. Locations are shown on the Instrumentation and Monitoring
drawings.

1.2 Installations will be carried out via Dynamic Continuous Sampler (DCS) at the locations
indicated on drawings. Two holes will be required at those locations where different depths
and/or strata require monitoring (as detailed below). The response zones shall be isolated into
one material only and single locations with dual installations shall not be carried out. The
following criteria shall be followed:

a) Locations in the Surcharge Area -  two installations required. The shallow well shall be
progressed through the surcharge, where present, and extend 1m into the underlying
Engineered Fill with a 0.5m response zone at the base. The holes shall be sealed with bentonite
above the response zone to the surface. The deeper well shall be sealed with bentonite all the
way through the clay cap and the response zone shall be 3m long in the underlying fill material
(not to extend into the Weald Clay, if encountered).

b) Locations outside the Surcharge Area and over Engineered Fill which is deeper than 2.5m -
two installations required at those locations where Engineered Fill exceeds 2.5m depth. The
shallow well shall be 1m deep overall with a 0.5m response zone at the base.  The deeper
wells, where installed, shall be sealed with bentonite to 2m below ground level. The response
zone will extend to the base of the Engineered Fill or be 3m in length, whichever is the
shallower.

c) Locations outside the Surcharge Area and over Engineered Fill which is less than 2.5m depth,
or over natural clay (i.e. no fill materials present) - the well shall be 1m deep overall with a
0.5m response zone at the base.

1.3 The works shall be progressively carried out as phases are completed across the site.

1.4 The works shall be carried out in accordance with BS 8576: 2013 and the UK Specification for
Ground Investigation, 2nd Edition, published by Thomas Telford Ltd 2012 with the following
amendment to Clause 12.4.1:

1.  The following parameters shall be monitored and recorded on each visit to the site.
Items iv to viii shall proceed in the order stated and the gas tap shall be closed between the
flow and gas concentration stages.

i) Weather conditions on the day of and 24 hours prior to the visit.
ii) Air temperature.
iii) Barometric Pressure on day of visit and preceding 3 days.
iv) Downhole temperature.
v) Downhole pressure and the flow rate should be recorded every minute over a 10 minute
period.
vi) Concentrations (% vol) of CH4, CO2 and O2 (ppm) over a 10 minute period with
concentrations recorded every minute.
vii) Water level

If water is encountered the Engineer may instruct removal.
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Engineer approval shall be obtained prior to commencement of any laboratory analysis.

The Engineer may instruct that prolonged pumping gas monitoring is undertaken over a period
of up to 2 hours on selected wells.

2. Monitoring on-site shall generally be undertaken using portable handheld equipment. The
performance specification and accuracy of the equipment employed shall meet the
requirements of Table 2 in BS8576: 2013 and be stated in the final report.

3. Any damage to the monitoring installation or incidents of open gas taps upon arrival shall be
recorded.

4. The name of the person monitoring shall be stated and wherever possible the same person
shall be used on each monitoring visit to maximise consistency.  Monitoring visits shall be
coordinated so as to include ‘worst case’ events comprising periods of rapidly falling barometric
pressure.

1.5 Before construction of each ground gas standpipe the Engineer shall be contacted to agree
installation details.

1.6 Bulk bag soil samples shall be taken in order to accommodate Forensic TOC analysis that may
be scheduled.  For the shallow installations one representative samples shall be taken of the
Engineered Fill (all sampled soils will be placed into a large bulk bag throughout the full depth
of the fill); and for the deeper installations one representative samples shall be taken of the
unclassified fill (all sampled soils will be placed into a large bulk bag throughout the full depth
of the fill).

1.7 The temperature of the soil shall be recorded every 1m on removal of the borehole tool.

1.8 Soil descriptions and logs are required in accordance with BS 5930:2015.

1.9 Raised covers will be provided and these will be protected via concrete drainage rings or similar
(e.g. 0.5m depth, 2m diameter)

1.10 Monitoring for flammable gases via Flame Ionisation Detector (FID) is required at 1m intervals
during formation of each borehole.  Results to be provided on the respective logs.

1.11 Provision shall be made for 3 months monitoring at weekly intervals on the surcharged areas of
the site.  Monitoring may be curtailed in areas where initial monitoring results are within
acceptable parameters but this will require agreement with the Regulator.  Three monitoring
visits should be required in total in the single installation DCS 1102 in the non surcharge area
which has been subject to a cut and fill treatment.

1.12 Groundwater samples shall be obtained for each installation on the first 2 sequential visits and
the samples tested for pH, conductivity, ammonia, dissolved oxygen, dissolved carbon dioxide
and SO4.  Samples shall be obtained using low flow sampling methods.

1.13 Data shall be provided in excel, pdf and AGS 3.1 in full incorporating both the main phase of
fieldwork and all subsequent gas and water monitoring visits and iterative phases of chemical
analysis.  The data shall be checked by the Contractor prior to issue and be accompanied by the
error log.

1.14 In order to prevent the creation of gas migration pathways and to prevent water ingress all
installations will be decommissioned upon completion of the monitoring (as agreed with the
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regulatory authorities) in accordance with EA guidance (Decommissioning Redundant Boreholes
and Wells).

2.0 Large Scale Gas Generation Field Tests (Drum Tests)

2.1 Drum Tests shall be undertaken as per the frequency provided in Appendix 1/5 on the following
classes of soils: 1A – 1C and 2A – 2D.

2.2 Scope

2.2.1 This document specifies test methods for assessing the gas generation potential of fill materials
used below developments.

2.2.2 This is intended as a test from which the risk associated with ground gas generation from fill
materials  below developments  can be assessed following guidance in  documents  such as the
Local Authority Guide to Ground Gas (CIEH, 2007).

2.2.3 This test provides a measure of the potential amount of biogas (methane and carbon dioxide)
that might be released if it is placed in the ground. It is a large scale test that is intended to
replicate  the  actual  ground  conditions  in  a  site.  As  such  it  is  not  artificially  seeded  with  an
inoculum of methanogenic bacteria and any gas generated is the result of bacteria present in
the fill already.

2.3 Terms and definitions

2.3.1 For the purposes of this document the following terms and definitions apply.

Biogas – methane and carbon dioxide.

Aerobic – Soil atmosphere that is rich in oxygen.

Anaerobic – Soil atmosphere that does not contain oxygen.

Biodegradation - chemical dissolution of materials by bacteria, fungi or other biological
means.

2.4 Principle

2.4.1 When fill material is placed in the ground it will initially be in an aerobic environment as oxygen
is trapped in the material. Aerobic degradation of any degradable organic matter occurs and
uses up the oxygen. Once anaerobic conditions are established methanogenic bacteria continue
to  degrade  the  organic  material  that  is  available  for  degradation  until  it  is  used  up  and  gas
production ceases.

2.4.2 A representative sample of fill material and groundwater from a site is placed in a sealed steel
drum.  A  sealable  gas  tap  is  fitted  to  the  top  of  the  drum  to  allow  gas  monitoring  from  the
headspace above the sample. The concentration of methane and carbon dioxide in the
headspace of the drum is recorded at set intervals over a period from 20 days to 100+ days.

The  temperature  during  the  test  is  recorded  (but  is  not  maintained  at  a  set  value).   The
ambient temperature during the tests must not drop below 10oC (in winter the tests will need to
be housed indoors and appropriate safety precautions taken).

2.4.3 The results are reported as litres of biogas per kg of fill material.
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2.5 Equipment

Biodegradation test vessels – a series of steel drums of height 0.85m and diameter 0.57m.
This gives 0.22m3 internal volume with an air tight lid and a sealable gas tap. (other dimensions
to be agreed with the Engineer)

Balance – capable of weighing mass of sample to +/- 1%

Thermometer – capable of measuring air temperature to +/- 0.5oC

Gas monitor – Meeting the requirements of BS8576: 2013, Guidance on investigations for
ground gas – permanent gases and volatile organic compounds (VOCs).  Clause 9.3 and
Table 2.  The sample pump rate should be stated.

2.6 Sample Size

2.6.1 The sample should be sufficient to fill  a 0.22m3 drum and leave a 100mm deep headspace at
the  top  of  the  drum when  loosely  compacted  down  in  the  drum.   The  weight  of  the  sample
should be recorded.

2.7 Procedure

Filling

2.7.1 A steel drum is filled with the material to be tested.

2.7.2 The materials shall be loosely compacted into the steel drum to remove all large voids and
leaving a 0.1m depth of headspace (this equates to 0.025 m3 headspace volume). The mass of
each material used to fill the barrels should be measured using a balance to determine the
approximate wet bulk density of the material within each barrel. The moisture content of the
materials placed into the barrels will be measured using either a theta probe or by sending
samples to a laboratory.

2.7.3 Groundwater from the site should be used to fill the barrels with at least 20 litres of water (to
the top of the soil).

2.7.4 Following emplacement of the materials into the barrels and filling with water, the barrel lids
should be secured and sealed using a volatile  organic  compound (VOC) free sealant.  A small
hole (0.5mm diameter) should be drilled into the top of the barrel lid for insertion of a gas tap.
The gas tap should be sealed into the barrel lid using a VOC free sealant. Filling of the drum
and sealing and securing of the gas tap should be carried out on the same day.

2.7.5 Filled barrels should be located in a safe location agreed with site staff where there is no need
for disturbance of the barrels during the test period. The ambient temperature during the tests
should not fall  below 10oC for any significant period of time and therefore a heated container
shall be provided, if required, to ensure temperature does not fall below 10oC.

Biogas measurement

2.7.6 Following filling of the barrels on day zero, measurements of ground gas concentrations should
be made twice per week at three day intervals (e.g. Monday and Thursday) over a period of
100 days. Each measurement event shall last for exactly 5 minutes (if this is amended then the
time shall be recorded but amendments must be avoided where at all possible). Concentrations
of  ground  gases  will  be  recorded  each  minute  over  the  5  minute  period.   The  tests  may  be
extended up to a total period beyond 100 days if required.  The date of the first test should be
recorded as T1 and dated, the second as T2 and dated, and so on.
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2.7.7 Concentrations of ground gases will be measured using the gas monitor. Gases measured
should be methane (CH4), carbon dioxide (CO2),  oxygen  (O2),  carbon  monoxide  (CO)  and
hydrogen sulphide (H2S). Flow measurements are not required but the differential (may be
referred to as borehole pressure on some gas monitors) is required. The temperature of the
barrels should be recorded during each measurement event.

2.7.8 To measure the temperature of the soils within the drum one thermometer/thermocouple
should  be  attached  to  the  side  of  each  of  the  drums  and  protected  as  necessary.  The
bulb/thermocouple wire leg junction should be thermally protected from the elements using
insulation spay foam or similar.

Reporting for Drum Tests and Gas Monitoring

2.7.9 The test report should provide the following:

1. Date of test

2. Description of material tested and source

3. Cumulative record of biogas concentration and number of sampling events.

4. Temperature record over period of test

2.7.10 The test results shall be provided in an excel spreadsheet that is updated each time
measurements are taken.  The results should be provided in tabular form in the spreadsheet in
a layout that is agreed with the Engineer.

2.7.11 The results of each weekly monitoring round will be forwarded to the Engineer on completion.

2.7.12 The  Drum  Test  is  for  information  and  assessment  purposes  and  the  results  will  be  used  to
inform remedial and re-use decisions.

3.0 Flux Chamber Tests

Flux chamber tests shall be undertaken to measure methane emissions, as shown on
Instrumentation and Monitoring  drawings. For the Surcharged Area the tests will be carried out
over the surface of the excavated formation layer, including over dig, and prior to installation of
Engineered Fill. If the results indicate a potential gas risk then the monitoring shall be repeated
on completion of the installation of the engineered fill and prior to the installation of the
surcharge. For non surcharged areas they shall be carried out across the finished formation
layer.  The flux chamber tests shall be undertaken in accordance with the guidance in the
Environment Agency LFGTN 07, Guidance on monitoring landfill gas surface emissions.  The
location of the tests shall be agreed with the Engineer in advance.  A method statement for the
works shall be agreed with the Engineer for prior approval.  If the Contractor is not able to
carry out the works then the work shall be sub contracted, at no additional cost to the client, to
a suitable specialist who must be approved by the Engineer prior to appointment.

4.0 Surface Emission Tests

4.1 A surface emission mapping survey shall be carried out to measure methane emissions.

4.2 For Surcharged Areas the survey shall be carried out over a 5m grid (i.e. on a series of traverse
lines spaced at 5.0m centres). The survey will be carried out over the surface of the excavated
formation layer, including over dig, and prior to installation of Engineered Fill. If the results
indicate a potential gas risk then the monitoring shall be repeated on completion of the
installation of the engineered fill and prior to the installation of the surcharge.
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4.3 For non surcharged areas the survey shall be conducted on a 25m grid across the finished
formation layer

4.4 All measurements shall be taken at 10mm above ground level with a laser diode methane
detector calibrated to detect methane and with a detection threshold of 1 ppm.  The instrument
shall have a response time less than 5 seconds.  Readings shall be taken every 3 seconds and
shall be time stamped with the time and GPS location.

4.5 The survey work shall be carried out by an experienced and competent technician who has
undertaken similar work for compliance testing on licensed landfill sites. A method statement
for the works will be submitted to the Engineer for prior approval. If the Contractor is not able
to carry out the works then the work shall be sub contracted to a suitable specialist who must
be approved by The Engineer prior to appointment. The results shall be reported as a table of
results alongside a contour plot of the emissions recorded.  The wind speed/direction,
temperature, atmospheric pressure and rainfall on the site at the time of the survey shall be
recorded.

5.0 Validation Trial Pits in Surcharged Area

5.1 At the excavation formation level and prior to construction of the Engineered Fill, trial pits shall
be excavated to 4m below excavation formation level across landfilled areas on an approximate
50m grid and/or where elevated TOC concentrations and/or elevated methane concentrations
were detected.  The locations are shown on the Instrumentation and Monitoring drawings. The
purpose of these is to inspect for both gaseous material and soft / organic material that could
present an ground settlement issue. The trial pits will require inspection by the Engineer and
therefore the Contractor will provide 5 days’ notice of the works. All trial pits shall be surveyed
in accordance with this specification (one survey point per trial pit location is sufficient).

Gas Related Pits

5.2 Composite samples of representative soils from the excavated soils shall be taken for one
Forensic TOC and one Drum Test per trial pit.

5.3 If Forensic TOC analysis and/or assessments associated with the Drum Tests indicate
Unacceptable Material then these may require excavation as part of a hot spot exercise and the
soil will be stockpiled for further assessment. The Contractor shall therefore allow time in the
programme for results to be returned and assessed to accommodate this potential outcome.

Geotechnical Trial Pits

5.4 Where shown on drawings, trial pits shall be excavated to 4m below excavation formation level
in areas where the ground investigation identified potentially compressible material beneath the
excavation formation level The pits are required to determine whether the zones represent
significant soft spots that require excavation and replacement with Engineered Fill.

5.6 Subject to the Engineers instruction the Contractor shall excavate any soft or highly degradable
materials and replace with Engineered Fill.
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1.0 Geotechnical Improvement by Placement of Engineered Fill and Preloading by
Surcharge

1.1 General

1.1.1 Geotechnical improvement will not be required where the excavation formation reveals the
presence of undisturbed natural strata comprising firm clay or medium dense sand or better.
Geotechnical improvement will be required in areas where Made Ground is encountered at
Excavation Formation Level. The purpose of the ground treatment is to ensure that the
resultant works meet with the ‘Performance Criteria’ agreed with the Client (the performance

criteria agreed with the client comprise total post construction settlements of not more than

75mm a  differential movement of not more than 1/100, a permeability of not more than 10
-7

 m/s

and a CBR value of 3% as the final and penultimate layers.

1.1.2 To ensure that the post treatment load-settlement characteristics of the treated materials are
within the performance criteria mentioned above, geotechnical improvement is to be
undertaken by forming: (i) pre-loading and surcharge loading of the pre-existing Made Ground;
(2) the placement and compaction of fill materials to End Product criteria, as outlined below,
totalling a 2m minimum thickness.

1.1.3 This fill is to placed and compacted so as to form an Engineer Fill. The Engineered Fill is to have
the following properties: (i) a permeability of less than 10-7m/sec  (ii) an and air voids content
of not more than 5% (increasing to not more than 10% where below 2m below proposed
Finished Earthworks Level ); (ii) relative density of not less than 95% Maximum Dry Density
based on the appropriate compaction test for the material type (see Appendix 6/1); and (iv) a
CBR value of not less than 3% at as placed moisture content in the upper 2 layers.

1.1.4 The earthworks operations undertaken to form the Engineered Fill outlined above shall be
informed by compaction trials as detailed in Appendix 6/3. The compaction trials shall be
witnessed by the Engineer.  The Engineer will also witness the construction of installations and
monitoring devices associated with the geotechnical improvement works.

1.1.5 The works shall be undertaken in the sequence stated in Appendix 6/3.

1.1.6 All earthworks and associated compliance testing shall be carried out in accordance with
Appendix 6/3.  The placement and compaction of the Engineered Fill will be monitored full time
by the Engineer.

1.1.7 If unforeseen ground conditions or unforeseen responses to the treatment are encountered
then the Engineer shall be notified immediately.

1.1.8 In the event of a test failure the Contractor shall provide a full comprehensive interpretation
of the nature of the failure based on the test results and propose suitable remedial action. In
the event of a test failure the Engineer shall be verbally informed immediately (and no later
than 48 hours in writing), all work should cease in the associated area until a full comprehensive
interpretation and solution has been found to rectify any such failure.

1.1.9 Prior to the commencement of the construction of the surcharge embankment the Contractor
shall confirm their proposed sequence and phasing of embankment construction: this shall
indicate the location and phasing of each discrete embankment location. Where not otherwise
detailed the Contractor shall construct each sequential surcharge embankment with a full height
5m overlap with the previous embankment when these are sequentially constructed.
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1.2 Formation of Engineered Fill

1.2.1 The formation of the fills is detailed in Appendix 6/3.

1.3 Surcharge Construction

1.3.1 The lower 250mm of surcharge material shall be  constructed from compacted Engineered Fill
placed and compacted in accordance with the Appendix 6/3.  Upon placement and compaction
this upper surface of this 250mm Engineered Fill shall be surveyed. Other materials are then to
be placed as discussed below.

1.3.2 The surcharge fills are to be placed to levels and over areas indicated on the Drawings and
Sections provided by the Engineer.

1.3.3 No surcharge materials shall be placed closer than 10m to any existing structures, services or
road pavements that are to be retained or that are off site.

1.3.4 Above the basal 250mm of Engineered Fill outlined above, the surcharge material is to comprise
either Class 1 or Class 2 materials, as defined in the Specification for Highway Works (SHW) or,
subject to the approval of the Engineer, (iii) Class 5 material as defined in the SHW.  A
minimum of 2 weeks shall be allowed for the Engineer to approve Class 5 material after the
Contractor has presented supporting information.  The surcharge materials shall be placed and
compacted in layers not more than 500mm thick and, to confirm the bulk density of such
surcharge materials, insitu density tests are to be undertaken at a frequency of 2 per 2000m3

for each 1m of lift, the test depth for these shall be 300mm below the then current surface of
the works.  Compaction shall be undertaken using the same plant and number of passes as
used for compaction of each material type used in forming the Engineered Fill (i.e. same
compactive effort as used for each layer of the Engineered Fill but layer thickness will be
greater for the surcharge fill).  Alternatively, the surcharge can be constructed from Engineered
Fill as detailed in Appendix 6/3.  In either case, the bulk density information is to be provided to
the Engineer who may instruct alterations to the surcharge height so as to ensure an adequate
surcharge pressure.

1.3.5   The edges of the surcharge are to be formed at slopes of 1 in 3 unless otherwise agreed by the
Engineer.

1.3.6   The contractor is responsible for controlling the rate of construction so as to prevent temporary
slope failure due to the temporary increase in pore pressure arising from the earthworks.  The
contractor is to use the piezometers proposed on drawings and is to install any additional
piezometers as he may require so as to ensure adequate control of the works.  Considering his
governing criteria for the control the works vs. piezometeric level along with associated
calculations. The contractor shall employ a suitably qualified temporary works designer to
provide this based on established soil mechanics theory and to be referenced accordingly.

1.3.7   The surcharge shall be trimmed to falls to shed rain water and the surface sealed to limit
infiltration. The Contractor shall provide temporary drainage at the base of the surcharge to
collect run off and to carry any surface water away from the base of the surcharge.

1.3.8   The full extent of the surcharge and its side slopes shall be surveyed upon completion.

1.3.9   Each surcharge treatment zone is to be left insitu for the minimum duration shown on plans
after completion of construction to enable the amount and rate of settlement to be monitored
and hence establish that 90% of primary consolidation has been achieved and any residual
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settlement is approximately linear when plotted against log time. The duration can be altered
by the Engineer depending on the findings of the monitoring data.

1.3.10 If 90% consolidation and/or linear settlement vs. log time has not been established at the end
of the period shown on drawings, the Engineer will instruct:  (i) additional time for surcharging;
(ii) increased surcharge loading; or (iii) acceptance of the anticipated further settlement.
Conversely if these criteria are achieved sooner this period may be shortened by the Engineer
and it should be recognised therefore the early provision of specified data could provide the
Engineer the option to reduce the surcharge programme.

1.3.11   If the surcharge is constructed as a number discrete panels the there is to be a 5m overlap of
each individual panel constructed i.e. surcharge panels shall be constructed such that the
embankment (at is full height) extends 5m beyond the  shoulder of any previous placed
surcharge embankment.

1.3.12 Following completion of treatment work, panel load tests may be required by the Engineer.
Test panels will comprise earth mounds 13m x 13m x 2m high with additional side slopes
constructed at 1:3.  A settlement plate will be installed centrally beneath the base of the panel
to the Engineer’s requirements.

1.4 Permanent Datum

1.4.1 Two permanent datum’s are required to provide a reference for the measurement of ground
levels and instrumentation and to provide crosschecks with one another. The datum’s are to be
fixed into deeper, competent ground and isolated from any soft or compressible strata or strata
subject to shrink-swell movements.  These datum’s are to be as per Fig 6 of BRE Digest 386
‘Monitoring Building and Ground Movement by Precise Levelling’, are to be at least 25m from
existing or recently removed trees and to be secured at a minimum depth of 6m.  The datum’s
shall be fenced off with a fence comprising  at least three wooden stakes, 75mm square,
preserved in accordance with BS8417, firmly bedded in the ground and stoutly cross-braced
and projecting at least 1m above ground level. The woodwork is to be brightly painted.

1.4.2 The Contractor shall agree the locations of the permanent datum’s with the Engineer 2 weeks
ahead of their installation.  It may be permissible to utilise datums from previous phases of
work, subject to discussion with the Engineer, in which case agreement must be sought two
weeks prior to commencement of earthworks or the installation of instruments, whichever is the
earliest.  The dataums are to be located so as to minimise risk of damage from the proposed
works, with due regard to any constraints as advised by the client and in areas where the
contractor can be sure of security throughout the duration of the monitoring period. The
installation of permanent datum’s shall be completed prior to the installation of instruments and
the commencement of earthworks

1.4.3 The level of the permanent datum’s shall be established by the levelling techniques with
reference to agreed benchmarks or survey stations in the vicinity. Levelling shall be closed back
to the benchmarks to check accuracy.

1.4.4 The level value and co-ordinate position shall be measured three times soon after installation of
the datum’s and shall be checked at intervals to be established by the Engineer.

1.4.5   The following data shall be recorded for the permanent datum’s:

§ Reduced level of datum (m OD)
§ Plan position (National Grid Co-ordinates)
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1.5 Treatment Monitoring

1.5.1 Installation of instruments will be required prior to and after surcharge construction in order to
monitor key parameters during the placement of the fill and the subsequent monitoring period
Rod settlement gauges shall be constructed at an approximate grid spacing of 40m. The RSGs
and piezometers  are to be installed at positions and levels indicated on drawings.

1.5.2 The Contractor shall be responsible for following the manufacturers’ instructions and the
requirements of this specification in the installation, calibration and testing of all measuring
instruments and equipment, which shall be carried out in the presence of the Engineer.

1.5.3 The Contractor shall inform the Engineer at least 10 working days prior to undertaking the
installation of the equipment. The Contractor shall make due allowances in his construction
programme for delays which may arise on account of the installation of the instruments and of
their maintenance.

1.5.4 The Contractor shall provide a geotechnical engineer or engineering geologist, as approved by
the Engineer, experienced in the installation of geotechnical instrumentation for full time
supervision of the drilling of boreholes and installation of the instrumentation equipment. The
Contractor shall instruct a member of his engineering staff in the use of the equipment.

1.5.5 Boreholes for instruments are to be formed by an AGS accredited ground investigation sub-
contractor in accordance with the UK Specification for Ground Investigation (Second Edition).
They may be drilled by any method provided that it results in a clean and stable hole of the
required diameter to the correct depth. Boreholes shall be cased to their full depth unless strata
are sufficiently competent for the hole to stay open. Drilling mud or polymer additives shall only
be used with the prior approval of the Engineer.  The Engineer is to be given 2 weeks notice if
mud or polymers are proposed.  In the case of piezometer installation, drilling mud or polymer
additives shall not be permitted.

1.5.6 During drilling, care shall be taken to ensure that the minimum material is lost from outside the
casing. Surging casing shall not be allowed and flushing of drilling water up the outside of the
casing shall be minimised.

1.5.7 The method of borehole formation, including the procedure for advancing casing, shall be
submitted to the Engineer for approval 2 weeks before the commencement of the works. The
works shall not commence until such time as the Engineer has approved the proposals.

1.5.8 A small disturbed sample and a bulk disturbed  sample shall be taken during drilling of the
boreholes at 1.0m centres and at every change in stratum. SPTs are to be performed at 1m
intervals.  If an SPT test is undertaken at the base of a borehole, it shall be ensured that the
borehole extends at least  200mm beyond the base of the SPT test and cleaned  out. A
geotechnical log shall be produced in accordance with BS5930:2015 from the samples and
borehole records submitted to the Engineer one working day after drilling has been completed
at that location.

1.5.9 For all instruments placed in boreholes, grouting is required for part or all of the borehole
during installation. The grout shall be a bentonite: cement mixture with sufficient water to
achieve a pumpable mix. For piezometers it shall be ensured that grout placement does not
affect the response zone.

1.5.10 Grout shall be poured or pumped into boreholes using a tremie pipe.
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1.5.11 All instruments shall be labelled with their reference number at the location where readings or
measurements are to be taken. The labelling shall be permanent using a method or material to
be agreed with the Engineer.

1.5.12 The Contractor shall provide suitably qualified and competent staff to take readings of
instruments during construction and provide measurements/data at the time the instruments
are read. The Contractor shall submit names and evidence of competence of personnel to carry
out the instrumentation installation and commissioning for the approval of the Engineer before
the commencement of the Works.

1.5.13 All records produced for the instrumentation must include the following data:

§ Project name
§ Contract name and number
§ Instrument reference number and type
§ Dates of installation, reading or summary
§ Times of installation or reading
§ National Grid co-ordinates
§ Personnel responsible for undertaking the monitoring
§ Any relevant comments or remarks

1.5.14 The Contractor shall prepare an installation record sheet for each instrument installed. The
format of the sheet shall be prepared by the Contractor and submitted to the Engineer for
approval at least one week before installation commences. The record sheet shall include the
following information in addition to the general information required:

§ Existing ground level at the time of installation
§ Location in plan and elevation – Planned and ‘As Built’
§ Orientation – Planned and ‘As Built’
§ Lengths, widths, diameters, depth and volumes of backfill – Planned and ‘As Built’
§ Equipment used, including diameter and depth of any drill casing used
§ Spaces for necessary measurements or readings required during installation to ensure that

all previous steps have been followed correctly, including acceptance tests
§ A simplified log of ground conditions (obtained during each boring)
§ Type of backfill used
§ Weather conditions
· Space for notes, including problems encountered, delays, unusual features of the installation

and any events that may have a bearing on instrument behaviour
§  record of commissioning information and readings
§ Any colour coding used

1.5.15 The Contractor shall submit to the Engineer a copy of each installation report sheet within one
working day of completion of the installation, including taking of base readings.

1.5.16 The Contractor shall maintain the instrumentation in working order throughout the Contract or
until the Engineer informs him that monitoring is no longer required. The Contractor shall
ensure that the frequency of monitoring is adequate and in compliance with all requirements for
control of construction and associated monitoring of constructions, as detailed on the Drawings.

Settlement Gauges

1.5.17 Steel plate settlement gauges (300mm square) shall be placed at excavation formation level.
Monitoring of these and analysis of the data obtained should enable determination as to when
the rate of settlement has suitably reduced and therefore when the surcharge can be removed.
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1.5.18 The plates shall have a welded ¾” BSPF socket and are to be connected to reference rods
which will extend through the surcharge materials.  The steel rods are to be in 1m lengths and
to have a 25mm OD with a ¾” BSPF thread and external socket. The settlement gauge base
plate and first length of rod shall be placed as early as possible during the earthworks, i.e.
before any filling has taken place in the vicinity of the settlement gauge location.  Extension
lengths shall be installed when the level of the surrounding materials   has been brought up to
250mm below the top of the preceding length.  Levels shall be taken of the top of the rod and
the surcharge fill adjacent to the gauge (i.e. outside the manhole ring) on each occasion. When
rods are extended, levels (including the level of the base plate upon addition of the 1st rod)
shall be measured immediately before and immediately after adding the extension. Good
levelling practice should be observed.

1.5.19 Protective tubes will be placed around the reference rods as the surcharge are placed. These
are to have an internal diameter of 52mm. In addition manhole rings shall be placed around the
settlement gauges and associated rods, which are to be brought up progressively with the
formation of the surcharge. Between the manhole ring and the protective tube, Class 6L (sand)
shall be evenly placed. This is also to be brought up at the same rate as the construction of the
surcharge. Care will be taken so as to prevent the sand from entering the protective tube.

1.5.20 Any fill placed around a settlement gauge should be placed in a 5m x 5m area using small
manoeuvrable suitably sized compaction plant to avoid the risk of disturbance to the monitoring
rod. The fill should be placed in  layers of a thickness appropriate to the materials and
compaction plant used.  A method statement shall be provided by the contractor for approval
by  Engineer 2 weeks prior to the works.

1.5.21 The following data shall be recorded for the settlement gauges and similar settlement
monitoring equipment:

§ Original ground level at the gauge location (m OD)
§ Reduced level of the top of the rod (m OD) and length of rod(s) from this level to base

plate (m)
§ The reduced level of the base plate (mOD)
§ Reduced level of the ground adjacent to the gauge (m OD)
§ A record of the height of fill placed and the start/finish dates of filling
§ The total thickness of the fill (m)
§ A record of extensions to the gauge, including before/after reduced levels of the gauge
§ The settlement of the plate relative to base readings and previous readings (m)

Piezometers

1.5.22 Prior to placing Engineered Fill vibrating wire piezometers (VWP) shall be installed from the
base of the excavation.  Piezometers will be installed in the underlying pre-existing Made
Ground materials. The piezometer locations and response zones are shown on drawings.
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1.5.23 The piezometers shall be of the VWP-3000 type and are to be installed by a specialist ground
investigation subcontractor who is a member firm of the AGS. Piezometers are to be installed in
accordance with the UK Specification for Ground Investigation (2nd Edition).  The equipment
shall be installed strictly in accordance with the manufacturer’s instructions.

1.5.24 Prior to installation of piezometers, the piezometer tips shall be thoroughly saturated by boiling
them in previously de-aired water. The piezometer shall be assembled and connected to the
tubing while still underwater and the entire arrangement kept saturated and filled with de-aired
water for at least 24 hours and until it is installed.

1.5.25 The following data shall be provided from the VWP readings:

§ Water pressure reading (m water)
§ File name of data stored on the data logger
§ Reduced level of piezometer tip as installed (m OD)
§ Reduced level of ground adjacent to piezometer (m OD)
§ Estimated or measured settlement of piezometer tip (m)
§ Water head (m OD)
§ Water level (m OD)
§ Change in water head relative to base reading (m)

1.5.26 Initial readings shall be taken to demonstrate when conditions have stabilised following
installation. Further readings shall be taken as given in Table 1.  Monitoring and analysis by the
contractor of this data should enable the rate of land raising to be controlled by preventing a
build-up of destabilising excess porewater pressures (which could otherwise result in an
increased risk of shear failure) and will aid the Engineer in identifying when the rate of
settlement has been suitably reduced.  The piezometers shall be remotely monitored using data
loggers and associated equipment (Contractor to submit proposals 2 weeks ahead of
installation).

1.5.27 Available ground investigation data suggests that the groundwater level at the site can vary
considerably with location and with time.  This may limit the usefulness of the piezometer data.
This matter is to be kept under review by the Engineer.



Kilnwood Vale Phase 2.4-2.6 Earthworks Specification

APPENDIX 6/13: GROUND IMPROVEMENT

Phase 2.4-2.6 Eworks Spec.doc              Page 73 of 85 June 2017 Project Revision: A

General Monitoring Requirements

1.5.28 All level monitoring and surveying should be accurate to within ± 1 mm in the vertical plane
and ± 2.5 mm in the horizontal plane.

1.5.29 Monitoring of settlement gauges and piezometers is to commence at least 5 days before
earthworks materials are placed. The frequency of monitoring observations is given in Table 1
below.  In all cases the frequency of readings may be altered at any time by the Engineer if
circumstances so dictate.
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Table 1: Instrument Reading Frequency Summary
Instrument Initial

Reading(s)
Commence
Sequential
Readings

Initial
Sequential
Frequency1

Subsequent
Frequency1

Surcharge
Removal1,2

Settlement
Gauges

Survey position
and level
immediately
following
installation

5 days prior
to placement
of earthworks
in the
surrounding
area

Daily (Monday to
Friday) until 15
days have elapsed
past completion of
surcharge
earthworks. Then
twice weekly  until
one month has
elapsed.

Weekly for
the
three
subsequent
months and
then
monthly

Daily until 2
weeks after
the surcharge
is fully
removed,
then as
advised by
the Engineer
subject to
results from
the 2 week
period .

Piezometers Daily following
installation until
stable reading
obtained.
Readings can
then be
suspended until
commencement
of sequential
readings

5 days prior
to placement
of earthworks
in the
surrounding
area

Daily (Monday to
Friday) until 15
days have elapsed
past completion of
surcharge
construction.
Then twice weekly
until one month
has elapsed

Weekly for
the
thee
subsequent
months and
then
monthly

Daily until 2
weeks after
the surcharge
is fully
removed,
then as
advised by
the Engineer
subject to
results from
the 2 week
period.

Note: 1. This period may be extended by the Engineer if monitoring suggests insufficient diminution of settlement
rate or pore pressures.
2. The surcharge removal and heave monitoring is a two phase operation as outlined below.

1.5.30 For each 40x40m area of treatment the twice weekly, weekly and monthly observations are to
be made on the same day.  To achieve this when different installations are completed at
different times in one location, an initial interval shall be reduced to achieve synchronisation,
rather than extended.

1.5.31 During the monitoring programme, the Contractor shall report on results twice a week from
initial reading through to 15 days after completion of the surcharge placement, and then at
weekly intervals.

1.5.32 The Contractor shall be responsible for preparing a final factual report (paper and pdf copy) of
the instrumentation, installation and monitoring, and including graphical plots of the monitoring
results. The draft reports shall be forwarded to the Engineer for comment within 2 weeks
following physical completion of the works. The Contractor shall forward 2 bound copies of the
final report to the Engineer the within 2 weeks of receipt of any comments from the Engineer.

Calibration Requirements

1.5.33  The Contractor shall test the whole instrumentation installation by taking three sets of base
readings at suitable intervals and shall provide two copies of the results to the Engineer and
shall satisfy him that all instruments are functioning correctly and readings are repeatable
before the associated earthworks are commenced.

1.5.34  After installation, the functioning and monitoring of each instrument shall be demonstrated to
the Engineer, including the recording of measured values using the appropriate readout device.



Kilnwood Vale Phase 2.4-2.6 Earthworks Specification

APPENDIX 6/13: GROUND IMPROVEMENT

Phase 2.4-2.6 Eworks Spec.doc              Page 75 of 85 June 2017 Project Revision: A

As part of the commissioning, three sets of readings shall be taken and compared.  If there are
significant differences or anomalies, then further readings shall be taken.  For instruments
installed prior to the earthworks commencing this process is to be repeated at the start of the
earthworks. Once two sets of comparable data have been obtained, these shall be averaged to
form the base reading, representing the conditions before the start of earthworks.

1.5.35  In cases where instruments are installed during earthworks, three sets of readings shall be
taken in quick succession and the results compared. These results shall be used to provide base
readings in a manner to be agreed with the Engineer.

Protection of Instruments

1.5.36  The Contractor shall take all necessary precautions to protect the instruments and maintain the
instruments in good working order after commissioning. For all instruments which project
through and above the fill, special precautions shall be taken to provide protection from
vehicles and plant, including substantial and readily visible barriers at a distance of no less than
750mm around each instrument

1.5.37 Heavy compaction equipment shall not approach within 5m of projecting instruments.
Compaction around any cabling to be by hand held tools and to be in accordance with the
manufacturer’s requirements.

1.5.38 Cables and connections are to be  of a form that can withstand the subsequent placement of
materials settlement and weathering they are to have appropriately welded joints and
protection as needed to ensure they do not malfunction under loading of soils and traffic.
Adequate cable slack shall be provided during installation to prevent failure as a result of
stretching.  If the specialist installer wishes to propose an alternative design to ensure the
protection of  cables this shall be submitted to the Engineer with an associated method and
design 14 days prior to works and subject to the Engineer’s approval. The cabling shall not be
placed within the Engineered Fill as this could present a potential hydraulic pathway.

1.5.39 Adequate protection measures shall be provided for all new and existing instrumentation to
protect it from vandalism or damage during construction.

1.5.40 Any damage to instruments or cabling shall be reported immediately to the Engineer. Damaged
instruments and cabling shall be replaced or repaired by the Contractor at his own expense
within seven days of its reported damage.

1.5.41 Should any settlement monitoring location be damaged or moved, a new level should be taken
on the damaged rod immediately and the incident reported to the Engineer.  Earthworks must
be suspended in that area until the problem has been resolved. Replacement of the damaged
rods and plates may be required.

1.6 Surcharge Removal

1.6.1 The surcharge is only to be removed when instructed by the Engineer based on 1.3.9 and
1.3.10.  As noted above the basal 250mm of the surcharge materials will comprise Engineered
Fill. Based on a survey of the upper surface of this Engineered Fill (at the time of placement as
discussed in Appendix 6/13 Cl1.3.1) and monitoring results the contractor shall confirm that the
upper surface this Engineered Fill is above finished earthworks level.  The contractor shall
provide this confirmation a least 1 week before excavation of the surcharge commences.

1.6.2 The surcharge removal is to be done in two stages comprising (i) lowering the surcharge
mound by 2m and (ii) then removal of the remaining surcharge materials down to finished
earthworks level. During and after each stage of soil removal the settlement gauges are to be



Kilnwood Vale Phase 2.4-2.6 Earthworks Specification

APPENDIX 6/13: GROUND IMPROVEMENT

Phase 2.4-2.6 Eworks Spec.doc              Page 76 of 85 June 2017 Project Revision: A

monitored. For each stage this monitoring is to continue until, to the satisfaction of the
Engineer, any heave has effectively ceased.

1.6.3 During and after surcharge removal operations great care shall be taken by the contractor so as
to prevent damage to the RSGs or other effects that could influence the results (e.g. vibrations
from plant, including haulage plant) and temporary haul roads are to be constructed no closer
than 10m from the RSGs. Such requirements apply to the RSGs until the Engineer  instructs
their removal.  The process for maintaining the settlement gauges during the excavation of the
surcharge mound shall be proposed by the Contractor and agreed with the Engineer not less
than 2 weeks prior to the removal of surcharge.

1.6.4 At the start of the surcharge removal operation all the RSGs are to be resurveyed. As the
surcharge is removed the RSGs are to be sequentially dismantled in such a manner that they
can still be used to determine movements of their respective base plates. This it to be a closely
controlled operation undertaken by the contractor.  Levels shall be taken of the top of the rod
and the fill adjacent to the gauge on each occasion. When rods are removed, levels (including
the level of the base plate upon removal of the final rod) shall be measured immediately before
(on the rod to be removed and that left insitu) and immediately after removal (on the rod
length left insitu). Good levelling practice shall be observed.

1.6.5 Removal of the surcharge shall be a controlled operation so as to prevent damage of the
underlying Engineered Fill. Once the surcharge has been removed and once instructed by the
Engineer based on 1.6.2 above, the Rod Settlement Gauges are to be grubbed out and
reinstated with Engineered Fill so as to ensure that the Engineered Fill is as specified and its
integrity as a low permeability layer maintained.  Once the surcharge is removed down to final
formation the formation is to be inspected for any soft spots or relict surcharge materials, which
are to be removed and placed with Engineered Fill placed and compacted in accordance with
this specification . The whole surface is to be recompacted using the same compaction
technique used in its initial construction, the surface surveyed and, if required, brought up with
the same materials placed and compacted in accordance with the specification.

1.6.6 During surcharge removal, the Contractor shall report on monitoring results (see Table 1 above
for monitoring frequency) daily from commencement of surcharge removal in the vicinity of the
RSG through to 2 weeks after complete removal.  The need for and frequency of any continued
monitoring and reporting shall be reviewed by the Engineer after the initial 2 week period.

1.7 Survey of Completed Works

1.7.1 On completion a full 3D topographic survey referenced to ordinance datum is to be undertaken
to enable a cross check against design formations to be undertaken.

1.8 Reporting of the Surcharged Area

1.8.1 See Cl 1.5.31, Cl 1.5.32  and 1.6.6 for frequency of reporting associated with monitoring.

1.8.2 On completion of the works a detailed Ground Treatment Completion Report will be provided
by the Contractor for each sub-phase (refer to 11950-SK107 for sub-phases) subject to
surcharge treatment.  The reports will describe the procedures undertaken at the site and
include all relevant factual data for the ground treatment works. They shall also include
information needed for completion of the geotechnical feedback report as defined in Design
Manual for Roads and Bridges (BMRB) HD22/08 Managing Geotechnical Risk.

1.8.3 This reports shall include all relevant site records and illustrate that the remedial and ground
preparation works have been carried out in accordance with the design.  The report are to be
provided at the conclusion of the works (including the surcharge/monitoring period).
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1.8.4 The reports shall include but not be restricted to:

· As required by Appendix 6/3 S22
· any supplementary ground investigation undertaken;
· the design information and design revisions or additional design work that arise during

the works;
· all records referred to elsewhere in this specification;
· full details of all instrumentation and associated ground conditions;
· all monitoring data associated with the works.

1.8.5 The reports shall also include:

· daily record sheets to include a summary of the day’s activities in relation to the ground
improvement operations;

· progress photographs;
· general description of the works completed, including any earthworks, excavations

(including excavations of hard obstructions or foundations), placement and compaction
methodology and plant used;

· information on weather conditions;
· application of acceptability criteria and a summary of control test results sufficient to

allow interpretation by the Engineer for each specific earthworks material placed during
the ground improvement operations;

· geotechnical test certificates and monitoring data including location and level, with
associated drawings;

· as built surveys (to include drawings);
· drawings showing the location and level of each specific earthworks material placed

during the ground treatment operations, any feature or operation relevant to the works
including instrumentation and the location of trial areas and control tests;

· Full as-built details of all monitoring instruments installed and associated exploratory hole
records;

· All monitoring data relating to surcharge monitoring or as otherwise required by this
Specification.
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APPENDIX A

EARTHWORKS – SUPPLEMENTARY INFORMATION FOR SITE SURVEYOR

· Set out and establish the level and coordinates of a stable datum monitoring point remote from the
influence of the works to which subsequent monitoring will be related.

· Set out monitoring station plate positions, using suitable co-ordinates and record the existing ground
level.

· When the monitoring station plate is positioned record precisely the level of the base plate, plus the
top of the first rod fitted.

· During the earthwork and surcharge operations, monitor on a daily basis the precise level of the top
of rod on each monitoring station plate together with the surface level of the adjacent Engineered
Fill.

· When monitoring station rods are raised during earthworks, level the top of the existing rod, top of
the new rod placed and the then existing adjacent ground level.

· Survey the positions extent and levels of completed surcharge mounds for checking against design.

· Survey the finished level of the engineered material using a 25m grid and check that the design
tolerances have been achieved.

· Survey the finished level of the base of the treated material using the 25m grid and check that the
design tolerances have been achieved.

· Survey compliance test locations and levels within the Engineered Fill.

· Provide the foregoing services for any trial loading panels specified.

· All  monitoring  station  levels  should  be  recorded  to  an  accuracy  within  +  or  –  1mm  using  an
automatic barcode reading level.
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APPENDIX 6/14: LIMITING VALUES FOR HARM TO HUMAN HEALTH AND
ENVIRONMENT
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TABLE 6/14: (11/04) LIMITING VALUES FOR HARM TO HUMAN HEALTH AND THE
ENVIRONMENT

Units Upper 2.00m Engineered Fill* General Fill Beneath 2.00m
final earthworks level **

GENERAL REQUIREMENTS

Asbestos c % weight <0.001 <0.1

Arsenic a mg/kg 37 n/a

Cadmium a mg/kg 26 n/a

Chromium (total) mg/kg 910 n/a

Lead a mg/kg 200 n/a

Mercury (total) mg/kg 40 n/a

Selenium mg/kg 250 n/a

Nickel mg/kg 180 n/a

Copper mg/kg 2400 n/a

Zinc mg/kg 3700 n/a

Benzo(a)pyrene a

(use as surrogate for PAH) mg/kg 5.0 n/a

TPH Total b mg/kg 260 n/a

Aliphatic >C5 – C6 mg/kg 42 n/a

Aliphatic >C6 – C8 mg/kg 100 n/a

Aliphatic >C8 – C10 mg/kg 27 n/a

Aliphatic >C10 – C12 mg/kg 130 n/a

Aliphatic >C12 – C16 mg/kg 1100 n/a

Aliphatic >C16 – C21 mg/kg 1100 n/a

Aliphatic >C21 – C35 mg/kg 1100 n/a

Aromatic C5 – C7 mg/kg 70 n/a

Aromatic >C7 – C8 mg/kg 130 n/a

Aromatic >C8 – C10 mg/kg 34 n/a

Aromatic >C10 – C12 mg/kg 74 n/a
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Units Upper 2m of Engineered Fill * General Fill Beneath 2m
below final earthworks level

GENERAL REQUIREMENTS

Aromatic >C12 – C16 mg/kg 140 n/a

Aromatic >C16 – C21 mg/kg 260 n/a

Aromatic >C21 – C35 mg/kg 1100 n/a

Phenols mg/kg 120 n/a

Cyanide (total) c mg/kg 18 n/a

pH Units 5 – 10 n/a

* based on a residential with plant uptake end use
** 1 sample every ten will also be analysed for the full suite (i.e. as per the samples for the upper 2m engineered fill)
S4ULs used unless otherwise stated (Copyright Land Quality Management Limited reproduced with permission; Publication
Number S4UL 3036.  All rights reserved)
a – C4SL used
b – Based on the S4UL for Aromatic C16 – C21 but assumes no petroleum hydrocarbon contamination is present
c – S4UL and C4SL not generated, use in-house GAC/value

1.0 LABORATORY AND SAMPLING REQUIREMENTS ARE PROVIDED BELOW

1.1 Purpose

1.1.1 The works specified herein are required to ensure a minimum standard for the preparation and
receipt of analytical data from the works for comparison to the Limiting Values set for the
works.  The Contractor shall also satisfy the requirements of BS 5930 and 10175, as subsidiary
standards in the completion of all fieldworks and sampling and any supplementary
investigations required.   In addition works shall be undertaken in accordance with the ICE
Specification for Ground Investigation (2nd Ed).  This document shall be read in conjunction with
other related Specifications and where any ambiguity arises this shall be clarified with the
Engineer.

1.2 Protocol

1.2.1 The Contractor shall supply suitably qualified specialist environmental staff to carry out the
monitoring works.   All sub-contractors should have in place appropriate written quality control
and quality assurance procedures.  Evidence of UKAS and MCERTS accreditation for the
specified chemical analytical testing and testing laboratory shall be provided to the Engineer.
All testing shall be UKAS and MCERTS accredited where this is currently available.  All sampling,
monitoring and subsequent analysis shall be documented and managed using a Chain of
Custody system to track the fate of all samples.  All field and laboratory analytical results shall
be reported to the Engineer for review and subsequent inclusion within the Contractor’s
Validation Reports.

1.3 Laboratory Testing

1.3.1 All preparation, testing and reporting shall be where applicable in accordance with the relevant
British Standards.  Where tests are not covered by British Standards they shall be performed in
accordance with the procedures in the references or as described in the Schedules.  Analysis of
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samples will also be required for waste classification purposes.  The scope of such testing shall
be determined by the Contractor in accordance with the technical requirements of Environment
Agency guidance for Waste Classification (EA Document WM2 as revised (assumed to be WM3
circa 2015).

1.4 Personnel

1.4.1 The Contractor shall nominate an individual Technical Advisor to control all processes associated
with site investigation, analysis and data management.  The person should be suitably qualified.
Details of the required qualifications for each of these proposed designations are given in SITE
INVESTIGATION STEERING GROUP, Site investigation on construction. Part 2: Planning
procurement and quality management of site investigation. London: Thomas Telford, 1993.
This person shall be Qualified as Section 2.2e (or greater) e.g. a Chartered
Engineer/Geologist/Environmental Scientist with at least 5 years of relevant experience.

1.5 Further Investigation

1.5.1 Where any additional site investigation, including groundwater monitoring or associated
boreholes, are required, the Contractor shall submit proposals for the scope and detail of works
proposed for the approval of the Engineer.  This shall accord with the requirements of the
technical standards noted above.

2.0 SAMPLING PROTOCOL

2.1 Samples of suspected contaminated ground, groundwater and leachate for chemical analysis
shall be taken in accordance with BS10175 and the companion publication (UK Specification for
Ground Investigation, 2nd edition (Site Investigation Steering Group, 2011) under the
supervision of an appropriately qualified environmental scientist (SISG 2.2d or more).

2.2 The size and type of sample and container, method of sampling and time limitations for
carrying out specific analyses shall be commensurate with current guidance.

2.3 As a minimum: soil samples shall comprise as a minimum a 1kg plastic tub and 500ml glass
bottle; and, water samples shall comprise a 1l plastic and 1l glass bottle.

2.4 Sampling shall be undertaken such that cross contamination between samples and sampling
locations does not occur.  Sampling utensils shall be stainless steel and shall be cleaned prior to
the commencement of the excavation works as a minimum and between holes.  Where visual
or olfactory evidence of contamination is noted equipment shall be cleaned between each
sample retrieval.

2.5 All samples shall be examined and described by a suitably qualified geotechnical engineer
meeting the requirements of BS EN ISO 14688-1:2002.   Samples of suspected contaminated
ground and leachate shall be described by a qualified environmental or geotechnical person
meeting the requirements of SISG Clause 2.2 item d).  Descriptions shall include colour and
smell with reference to specific inclusions.

2.6 All samples shall be labelled with sample location, depth, sample ID (job number, client
reference, AGS sample type), time and date of collection.  All samples for contamination
analysis shall be stored and transported in cool boxes with pre-frozen ice packs and submitted
directly to the laboratory from the site within 24hrs of sampling.  Samples shall be protected to
ensure that their temperature does not fall below 2ºC or rise above 45ºC.  They shall also be
protected from direct heat and sunlight.
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2.7 A ‘Chain of Custody’ form shall accompany each batch of samples with a copy retained on-site
during works and submitted to the Engineer with the exploratory hole logs.  The Chain of
Custody shall include the sample details in full combined with any special instructions indicated
by the Engineer.

3.0 LABORATORY & ANALYTICAL METHODOLOGY ACCREDITATION

3.1 Accreditation

3.1 The Contractor shall select laboratories which are compliant to ISO 17025 and MCERTs.  Where
necessary, the Contractor may need to use a range of laboratories to ensure that all reported
results meet these accreditations.  In particular, it is noted that all asbestos testing must be
undertaken by a laboratory who are ISO 17025 accredited for the test.  With respect to
asbestos in soils analysis the laboratory proposed must have undergone an inspection in accord
with UKAS ABS001 note during 2011.

4.0 DATA MANAGEMENT

4.1 All chemical data shall be provided in Adobe PDF, ‘CrossTab’ collated Microsoft Excel, and
validated AGS 4.0 format.  AGS data shall be complete with wider site data such as stratigraphy
and sample coordinates.  AGS data shall be compiled into a single file by the Contractor and
forwarded to the Engineer on a weekly basis.

4.2 All laboratory test results must be submitted in full accordance with The Association of
Geotechnical and Geoenvironmental Specialists (AGS) version 4 standard (available on the AGS
website: http://www.ags.org.uk/site/datatransfer/intro.cfm).  Each AGS data file must be
checked for errors (i.e. must not contain warnings, structural or integrity errors) before it is
submitted and it must be accompanied by an error log file to verify.

4.3 On receipt of the AGS file, the Engineer will check for errors before loading it into its central
database.  If any errors are found, the data shall be returned to the Contractor (accompanied
with an error log file detailing all errors) for corrections and editing.

4.4 The Engineer will not accept and will return to the Contractor any data that does not meet the
AGS standards or has not been checked (i.e. is not accompanied by an error-free log file).

4.5 In addition to the above requirements, chemical analysis spread sheets shall be provided in:

· Excel spread sheet format that shall follow a consistent order and format for rows and
columns to allow direct referencing across a given row/column for either a single
determinant across all exploratory samples or vice versa all results for a single exploratory
sample;

· Separate sheets shall be provided for the analysis results for soil, water, leachate and gas;
· Each of the spread sheet fields shall be populated free of hidden data, spaces, or other

insertions (other than explained symbols) that inhibit interpretation of data;
· The detection limit applicable to each chemical analysis, agreed at appointment, shall

remain consistent throughout the works; and,
· The units of expression shall be consistent (e.g. micrograms or milligrams) and shall

remain consistent throughout the works for a given medium and parameter.
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5.0 DATA QUALITY

5.1 Provision shall be made for a suitable quantity of blanks and duplicate sampling to be collected
and analysed in order to express the sampling and analytical error.

6.0 DATA MANAGEMENT SYSTEM

6.1 The Contractor shall maintain a data management system in order to coordinate all validation
testing, appraisals and reporting.  This shall be kept current with works with a delay of no more
than 2 weeks from the point of a given sample.

6.2 The Contractor shall provide the Engineer with results upon request and present a summary of
results at the Progress Meetings of works.
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ESG
Unit 11
Cowley Mill Trading Estate
Longbridge Way
Uxbridge
Middlesex
UB8 2YG
Telephone: +44(0) 1895 235235
Facsimile: +44(0) 1895 274265

0001

Adrian Jefimiuk - Technical Engineer

Client:

Address:

51014462/CollectedOur Contract Ref:

DUNTON ENVIRONMENTAL LTD

Dunton Environmental Ltd
Unit 1 Tamebridge Ind.Est
Aldridge Road
Perry Bar
Birmingham

Site: Kilnwood Vale, Horsham, West Sussex RH12 4SE

Client Contact:

Date Received:

Date Tested:

13 Sep 2017

Date Sampled:

Sampled by:

Samples Submitted by:

13 Sep 2017

Not Received

Client

15 Sep 2017

Client

Material Supplier:

Material Source:

Site

Site

Report Date: 21 September 2017Report No: UXB0386661/353/M1

Moisture Content

Sampling Certificate: 

Method of preparation: BS1377-1:1990 7.4.2

Tested By: ESG Uxbridge

Results:

Location Sample
Type

Moisture
Content(%)

Clients
Reference

Sample
Reference

Description

25% MC Surface Bulk Bags1 2324672334 Clay (Natural)

25% MC Surface Bulk Bags2 2724672335 Clay (Natural)

25% MC Surface Bulk Bags3 2124672336 Clay (6% CKD)

25% MC Surface Bulk Bags4 2124672337 Clay (6% CKD)

24% MC Surface Bulk Bags5 2324672338 Clay (Natural)

24% MC Surface Bulk Bags6 2424672339 Clay (Natural)

24% MC Surface Bulk Bags7 2124672340 Clay (5% CKD)

Signed: Mohamed Jaffer - Section Manager

for and on behalf of ESG

Certified that the Moisture Content were determined in accordance with BS1377-2: 1990: 3.2

Form V8 08/16

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.
This Test Report may not be reproduced other than in full, except with the prior written approval of the issuing laboratory.

Environmental Scientifics Group Limited. Registered in England No. 2880501. Registered Office: ESG House, Bretby Business Park, Ashby Road, Burton Upon Trent, DE15 0YZ
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ESG
Unit 11
Cowley Mill Trading Estate
Longbridge Way
Uxbridge
Middlesex
UB8 2YG
Telephone: +44(0) 1895 235235
Facsimile: +44(0) 1895 274265
Mohamed.Jaffer@esg.co.uk

0001

Adrian Jefimiuk - Technical Engineer

Client:

Address:

51014462/CollectedOur Contract Ref:

DUNTON ENVIRONMENTAL LTD

Dunton Environmental Ltd
Unit 1 Tamebridge Ind.Est
Aldridge Road
Perry Bar
Birmingham

Site: Kilnwood Vale, Horsham, West Sussex RH12 4SE

Client Contact:

Date Received:

Date Tested:

13 Sep 2017

Date Sampled:

Sampled by:

Samples Submitted by:

13 Sep 2017

Not Received

Client

15 Sep 2017

Client

Material Supplier:

Material Source:

Site

Site

Report Date: 21 September 2017Report No: UXB0386661/353/M1

Moisture Content

Sampling Certificate: 

Method of preparation: BS1377-1:1990 7.4.2

Tested By: ESG Uxbridge

Results:

Location Sample
Type

Moisture
Content(%)

Clients
Reference

Sample
Reference

Description

24% MC Surface Bulk Bags8 2024672341 Clay (5% CKD)

23% MC Surface Bulk Bags9 2724672342 Clay (Natural)

23% MC Surface Bulk Bags10 2424672343 Clay (Natural)

23% MC Surface Bulk Bags11 2024672344 Clay (4% CKD)

23% MC Surface Bulk Bags12 2124672345 Clay (4% CKD)

22% MC Surface Bulk Bags13 2424672346 Clay (Natural)

22% MC Surface Bulk Bags14 2424672347 Clay (Natural)

Form V8 08/16

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.
This Test Report may not be reproduced other than in full, except with the prior written approval of the issuing laboratory.

Environmental Scientifics Group Limited. Registered in England No. 2880501. Registered Office: ESG House, Bretby Business Park, Ashby Road, Burton Upon Trent, DE15 0YZ
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ESG
Unit 11
Cowley Mill Trading Estate
Longbridge Way
Uxbridge
Middlesex
UB8 2YG
Telephone: +44(0) 1895 235235
Facsimile: +44(0) 1895 274265
Mohamed.Jaffer@esg.co.uk

0001

Adrian Jefimiuk - Technical Engineer

Client:

Address:

51014462/CollectedOur Contract Ref:

DUNTON ENVIRONMENTAL LTD

Dunton Environmental Ltd
Unit 1 Tamebridge Ind.Est
Aldridge Road
Perry Bar
Birmingham

Site: Kilnwood Vale, Horsham, West Sussex RH12 4SE

Client Contact:

Date Received:

Date Tested:

13 Sep 2017

Date Sampled:

Sampled by:

Samples Submitted by:

13 Sep 2017

Not Received

Client

15 Sep 2017

Client

Material Supplier:

Material Source:

Site

Site

Report Date: 21 September 2017Report No: UXB0386661/353/M1

Moisture Content

Sampling Certificate: 

Method of preparation: BS1377-1:1990 7.4.2

Tested By: ESG Uxbridge

Results:

Location Sample
Type

Moisture
Content(%)

Clients
Reference

Sample
Reference

Description

22% MC Surface Bulk Bags15 2024672348 Clay (3% CKD)

22% MC Surface Bulk Bags16 2024672349 Clay (3% CKD)

21% MC Surface Bulk Bags17 2424672350 Clay (Natural)

21% MC Surface Bulk Bags18 2424672351 Clay (Natural)

21% MC Surface Bulk Bags19 2124672352 Clay (2% CKD)

21% MC Surface Bulk Bags20 2024672353 Clay (2% CKD)

Form V8 08/16

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.
This Test Report may not be reproduced other than in full, except with the prior written approval of the issuing laboratory.

Environmental Scientifics Group Limited. Registered in England No. 2880501. Registered Office: ESG House, Bretby Business Park, Ashby Road, Burton Upon Trent, DE15 0YZ

Page 3 of 3
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Report Reference: 66444R1 
Report Status: Final Report 

Kilnwood Vale: Hydrogeological Risk 
Assessment for Conditioning Soils with 
Cement Kiln Dust 
This report has been prepared by ESI Ltd. (ESI) in its professional capacity as environmental 
specialists, with reasonable skill, care and diligence within the agreed scope and terms of contract 
and taking account of the manpower and resources devoted to it by agreement with its client, and 
is provided by ESI solely for the internal use of its client. 

The advice and opinions in this report should be read and relied on only in the context of the report 
as a whole, taking account of the terms of reference agreed with the client.  The findings are based 
on the information made available to ESI at the date of the report (and will have been assumed to 
be correct) and on current UK standards, codes, technology and practices as at that time.  They do 
not purport to include any manner of legal advice or opinion.  New information or changes in 
conditions and regulatory requirements may occur in future, which will change the conclusions 
presented here. 

This report is confidential to the client.  The client may submit the report to regulatory bodies, 
where appropriate.  Should the client wish to release this report to any other third party for that 
party’s reliance, ESI may, by prior written agreement, agree to such release, provided that it is 
acknowledged that ESI accepts no responsibility of any nature to any third party to whom this 
report or any part thereof is made known.  ESI accepts no responsibility for any loss or damage 
incurred as a result, and the third party does not acquire any rights whatsoever, contractual or 
otherwise, against ESI except as expressly agreed with ESI in writing. 
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1 Introduction 
1.1 Background 

Crest Strategic Projects is currently developing housing at a site at Kilnwood Vale on the outskirts 
of Crawley (the Site) as shown on Figure 1.1. 

Dunton Environmental is the Contractor constructing the development platform for the Site.  Dunton 
Environmental is currently conditioning the soils, used in the development platform, with lime, in 
order to manage the moisture content and is exploring the option of using cement kiln dust (CKD) 
as an alternative to lime.  CKD is a waste product from the manufacture of cement and, as such, 
Dunton Environmental, will require an Environmental Permit in order to mix CKD into in-situ soils.  
A hydrogeological risk assessment (HRA) is required in order to support an application for an 
Environmental Permit. 

1.2 Scope of work 

ESI Limited (ESI) has been instructed by Dunton Environmental Limited (Dunton Environmental) to 
undertake a Hydrogeological Risk Assessment (HRA) to assess the risk to controlled waters 
(groundwater and surface waters) from the use of Cement Kiln Dust (CKD) as a soil moisture 
conditioner in the construction of the development platform within Phases 2 and 3 of the Site. 
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Figure 1.1 Site location 
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2 Physiographic setting 
2.1 Site layout 

The Site lies within the Kilnwood Vale Phase 2 & 3 development area, approximately 3.7 km to the 
west of Crawley town centre and just off the A264 (Crawley Road). The approximate National Grid 
Reference for the centre of the Site is TQ235 347. 

The majority of the Site lies within the footprint of the former Holmbush Landfill. This is open 
ground and typically covered with grass. Bewbush Brook runs in an approximate west to east 
direction through the northern third of the Site (Figure 2.1). 

2.2 Previous investigations 

Campbell Reith (2016a) describes previous site investigations undertaken at the Site between 2004 
and 2016, including: 

• 2002 and 2004: SLR, Kilnwood Vale, Land Quality Assessment, June 2010, Reference 403-
0404-00027; 

• 2007 to 2009: SLR, Kilnwood Vale, Land Quality Assessment, June 2010, Reference 403-0404-
00027; 

• 2012: Southern Testing Ltd, Factual Report, Kilnwood Vale, Bewbush, Crawley, 28 May 2012. 
Report Reference J10963; 

• September/October 2013: Southern Testing Ltd, Factual Report, Phase 2 and 3, Kilnwood Vale, 
Bewbush, Crawley, 9 January 2014, Report Reference J11531; 

• 2015: Wilson Bailey Partnerships; 
• May 2015: Southern Testing Ltd, Factual Report, Phase 2.1 Kilnwood Vale, Bewbush, Crawley, 

15 June 2015, Report Reference J12223 (revision 2); and, 
• December 2015: Southern Testing Ltd, Factual Report, Phase 2.2, Kilnwood Vale, Bewbush, 

Crawley, 9 December 2015, Report Reference J12276 (revision 4). 
These documents were provided to ESI by Dunton Environmental in order to undertake this HRA. 

2.3 Geology 

2.3.1 Regional geology 

The regional geology of the area comprises the Weald Clay (SLR, 2010) which comprises shales 
and mudstones formed during the Cretaceous period (Figure 2.1).  According to geological 
mapping, the northern boundary of the Site is underlain by a surface exposure of the Horsham 
Stone Member.  This is a 50 to 100 m wide outcrop of thinly bedded calcareous sandstone.  SLR 
(2010) notes that it is very thin (0.3 m thick) in the Bewbush area but elsewhere may be up to 9 m 
thick.  The clay formation dips gently to the north such that the Horsham Stone would not be 
present at depth to the south of its recorded outcrop area.  Further to the north, a horizon of 
limestone is recorded within the Weald Clay.  Again, SLR (2010) notes that no significant bands of 
limestone have been encountered during site investigation.
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Figure 2.1 Regional geology and surface water features 
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Across the majority of the area, the solid geology outcrops, with small patches of superficial sand 
and gravel cover and alluvium associated with Bewbush Brook. 

Across much of the Site area, the solid and superficial deposits are covered by fill materials of the 
Holmbush Landfill. 

2.3.2 Local geology 

SLR (2010) reports on site investigations undertaken at that time.  Made Ground at the Site (fill 
materials associated with Holmbush Landfill) comprises light brown to grey fine to coarse silty sandy 
gravel to boulders of crushed concrete with varying amounts of brick, plastic, metal timber and 
tarmac. 

The alluvial deposits encountered around Bewbush Brook comprise a soft to firm grey to orange 
brown silty, slightly peaty clay with black staining and containing a greater proportion of wood, 
roots and rootlets. 

The Weald Clay comprised light grey, mottled orange-brown mudstone which had weathered to 
light-grey and orange-brown mottled silt.  The Horsham Stone has not been encountered during 
any of the site investigations undertaken to date. 

2.4 Hydrology 

Three watercourses cross, or flow adjacent to, the Site; Bewbush Brook, and its tributaries Hopper’s 
Brook and Spruce Hill Brook (Figure 2.1). Spruce Hill Brook lies approximately 100 m to the east of 
the Site and Hopper’s Brook 200 m to the west. Both flow northwards into Bewbush Brook. 

Bewbush Brook has been partly channelled across the former Holmbush Landfill and drains from 
west to east. Topographical surveying from May 2015 shows Bewbush Brook at an elevation of 
74.60 mAOD in the west, falling to 71.30 mAOD in the east. Bewbush Brook flows into Ifield Mill 
Pond off-site to the north east and ultimately discharges to the River Mole.  Photos of Bewbush 
Brook are shown in Photo 2.1 to Photo 2.5.  These show the incised nature of the water channel.  
The photos were taken on 26 October under relatively low flow conditions, but the nature of the 
channel suggests that flow rates could be significantly higher. 

Campbell Reith (2016b) provides an estimate of the flow rate based on on-site measurements on 
9 May 2017.  A flow rate of 3.6x10-4 m3/s is estimated for Bewbush Brook. 

Bewbush Brook runs within an incised channel as shown by the contours on Drawing DTR15549 – 
Remaining Areas Plan – KV (03) which is included in Appendix A.  It is assumed that structures will 
not be built within 10 or so metres of the Brook given the steep slopes and in order to keep the 
structures out of the flood zone.  It is expected that the Brook shows as flashy response as it mostly 
runs across low permeability Weald Clay and runoff to surface water after rainfall events will be 
significant. 

SLR (2010) provide data and a commentary on surface water quality for Bewbush Brook.  Routine 
surface water quality monitoring is undertaken at four locations along Bewbush Brook (SW1 to 
SW4) as indicated on Figure 2.1. Monitoring points SW1 and SW2 are upgradient of the site, SW3 
is mid-gradient and SW4 is down-gradient. SLR (2010) report that two additional monitoring points 
(SW5 and SW6) were added in 2007, located in surface water ponds on the western boundary of 
the landfilled area, however ESI has not been able to locate these on a plan.  A summary table of 
data for SW1 – SW4, as presented in SLR (2010) is reproduced here as Table 2.1.  The following 
bulleted discussion points relating to surface water quality is taken directly from SLR (2010). 
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• Chloride concentrations in Bewbush Brook were consistently below the UK DWS of 250 mg/l 
at all monitoring locations, with concentrations fluctuating between approximately 20 mg/l and 
150 mg/l. The highest concentrations have typically been recorded at the upstream location, 
SW1, although in 2008 all four monitoring locations on the Brook recorded similar 
concentrations. 

• Ammoniacal nitrogen concentrations are generally less than 1 mg/l and frequently below the 
laboratory reporting limit of 0.3 mg/l at Bewbush Brook. Occasional peaks are observed, with 
concentrations returning rapidly to low levels. 

• With regards to other monitored determinands, the majority remain at or below laboratory 
reporting limits, UK DWS values or EQS freshwater standards. 

• The results of List 1 (hazardous substance) analyses during 2007 recorded the majority of the 
determinands below detection limits. PAHs were recorded at all of the monitoring points, the 
highest concentration of 16 μg/l being recorded at SW2 in September 2007, although the 
reading for November 2007 was only 0.2 μg/l. The highest benzo-a-pyrene concentration of 
2.2 μg/l was recorded at SW2 in September 2007. SW2 is an upstream monitoring point and 
the highest concentrations are isolated peaks suggesting that the results are either erroneous 
or otherwise have been caused by a source upstream of Holmbush Farm Landfill. It should 
also be noted that the concentrations recorded at SW3, downstream of SW2 and close to the 
centre of the brook’s passage through the landfill area, are typically comparable or lower than 
those recorded at SW2 which suggests that the landfill is not having an adverse effect on 
surface water quality. 

• The in-waste borehole closest to SW2 is BH4, from which no List I (hazardous substance) 
organic substances have been detected above the lower reporting level, which further indicates 
that the waste material is not the source of the PAH concentrations recorded at SW2. 

• A potential alternative source of PAHs could be the railway line which runs along the northern 
boundary of Holmbush Farm Landfill site. It is noted that, of the six surface water monitoring 
points, SW2 is located closest to the tracks. It is understood that water draining from fields to 
the north of the railway flows beneath the railway in a series of culverts which are then 
presumed to feed Bewbush Brook. 

• Vegetation and organic rich sediments associated with the former Bewbush Pond which 
previously occupied much of the area between monitoring locations SW3 and SW4 may also 
have the potential to give rise to intermittent elevated concentrations of organic parameters 
at the down gradient monitoring point SW4. 

Recent water quality for Bewbush Stream is presented on Table 2.2.  These data are collected 
from SW4, downstream of the development.  Laboratory certificates are presented in Appendix 
D.  These data are consistent with the data and discussion provided by SLR (2010).  pH is neutral 
and electrical conductivity is modest implying there are no high concentrations of ionic species.  
Total organic carbon, biological oxygen demand and chemical oxygen demand are all low 
implying that there are organic contaminants utilising organic degradation.  Dissolved cadmium 
is slightly elevated for the samples taken between April and September.  However, it is low 
(below the level of detection) in October.  Monohydric phenols are not detected.  There are a 
number of polycyclic aromatic hydrocarbon (PAH) species detected at low concentrations 
including: naphthalene (all samples), acenaphthene (one sample), phenanthrene (all samples), 
fluoranthene (two samples) and pyrene (two samples). 

With the exception of the PAH species, the water quality in Bewbush Brook is considered to be 
high. 
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Photo 2.1 Bewbush Brook in the vicinity of Sample Location 2 (Figure 2.1) 
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Photo 2.2 Bewbush Brook in the vicinity of Sample Location 2 (Figure 2.1) 
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Photo 2.3 Bewbush Brook in the vicinity of Sample Location 3 (Figure 2.1) 
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Photo 2.4 Bewbush Brook in the vicinity of Sample Location 4 (Figure 2.1) 
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Photo 2.5 Bewbush Brook in the vicinity of  Sample Location 5 (Figure 2.1) 
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Table 2.1 Surface water quality data: Bewbush Brook (after SLR, 2010) 
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Table 2.2 Recent water quality: Bewbush Stream, downstream of development 
   17/04/2017 05/07/2017 22/09/2017 19/10/2017 

Determinand Unit Detection 
Limit SW4 SW4 SW4 SW4 

pH pH Units n/a 7.9 7.3 7.6 7.5 

Electrical Conductivity uS/cm 5 417 631 504 480 

Chloride mg/l 1 44 68 45 40 

Total Organic Carbon (TOC) mg/l 0.1 7.4 13.3 61 7.5 

Chemical Oxygen Demand mg/l 5 13 26 19 15 

Biological Oxygen Demand mg/l 5 < 5 13 23 7 

Total Suspended Solids mg/l 5 43 96 5 9 

Settleable Solids mg/l 10    < 10 

Cadmium (dissolved) ug/l 0.4 31 80.6 52.5 < 0.4 

Magnesium (dissolved) mg/l 0.1 4.9 7.4 4.8 5.4 

Total Phenols (monohydric) ug/l 10 < 10 < 10 < 10 < 10 
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   17/04/2017 05/07/2017 22/09/2017 19/10/2017 

Determinand Unit Detection 
Limit SW4 SW4 SW4 SW4 

Naphthalene ug/l 0.01 0.02 < 0.01 0.02 0.02 

Acenaphthylene ug/l 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Acenaphthene ug/l 0.01 0.01 < 0.01 < 0.01 < 0.01 

Fluorene ug/l 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Phenanthrene ug/l 0.01 0.02 0.06 0.03 0.02 

Anthracene ug/l 0.01 < 0.01 0.01 < 0.01 < 0.01 

Fluoranthene ug/l 0.01 < 0.01 0.11 0.02 < 0.01 

Pyrene ug/l 0.01 < 0.01 0.08 0.02 < 0.01 

Benzo(a)anthracene ug/l 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Chrysene ug/l 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Benzo(b)fluoranthene ug/l 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Benzo(k)fluoranthene ug/l 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Benzo(a)pyrene ug/l 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Indeno(1,2,3-cd)pyrene ug/l 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Dibenz(a,h)anthracene ug/l 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Benzo(ghi)perylene ug/l 0.008 < 0.008 < 0.008 < 0.008 < 0.008 

Total EPA-16 PAHs ug/l 0.01 0.05 0.26 0.09 0.04 
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2.5 Hydrogeology 

The Weald Clay is defined as non-aquifer with the Horsham Stone Member defined as a Secondary 
A aquifer.  Secondary A aquifers contain permeable layers capable of supporting water supplies at 
a local rather than strategic scale, and in some cases forming an important source of base flow to 
rivers. Clearly, a hydraulic connection to surface water is necessary for a baseflow contribution to 
be provided. 

Campbell Reith (2016a) notes that there is localised groundwater present in sandy bands within 
the Weald Clay.  It is unlikely that there is any significant hydraulic connection between these bands 
and thus the bulk permeability of the Clay will be low. 

Campbell Reith (2016a) also notes that there are no groundwater abstraction wells within 1km of 
the Site confirming that the Weald Clay strata do not provide any groundwater resource.  It also 
notes that disused wells are shown on Ordnance Survey mapping which it considers to have not 
intercepted significant quantities of water. 

A triaxial cell permeability test of a sandy clay (either Made Ground or Weald Clay, details of location 
not provided) yielded a permeability of 4.2x10-10 m/s Campbell Reith (2016a). 

Permeability tests of Class 2C material have been undertaken on material selected for use in the 
low permeability layer by Dunton and reports are presented in Appendix B.  These include four 
triaxial cell permeability tests which yielded results of between 4.0x10-11 and 5.9x10-10 m/s.  Two 
soakaway tests were also undertaken which yielded permeabilities of 2.8x10-8 and 7.9x10-8 m/s.  
All of these test results are lower than the design permeability of 1x10-7 m/s for the low permeability 
layer. 

Campbell Reith (2016b) provides an estimate of groundwater flow at the site.  A review of the 
parameters used in its estimation show them to be plausible.  Table 2.3 presents an estimate for 
groundwater discharge to Bewbush Brook at the Site. 

Table 2.3 Estimate of groundwater flow from development area to Bewbush Brook 

Parameter Value Unit Comment 

Hydraulic gradient 0.029 - Campbell Reith (2016b) measurement on 9 May 
2017 

Hydraulic 
conductivity 1.0x10-8 m/s Estimate for hydraulic conductivity of largely 

cohesive material present on Site 

Length of Bewbush 
Brook 700 m Length of Bewbush Brook within Site 

Saturated 
thickness 7 m Campbell Reith (2016b) 

Flow (Q = KiA) 1.4x10-6 m3/s  
 
2.6 Proposed soil stabilisation 

According to Campbell Reith (2016a), parts of the Site will be subject to cutting and filling.  In areas 
of proposed cutting, excavation of Made Ground to 2m below proposed earthworks levels is to be 
undertaken. In areas at grade or proposed fill a minimum of 1 m excavation below existing level is 
required, but increased to ensure a minimum of 3 m of Engineered Fill is placed below final 
formation level.  The upper 2 m of engineered fill will have a minimum permeability of 1x10-7 m/s 
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to provide a low permeability layer. 

In order to work the material for filling it is currently being conditioned with lime in order to control 
the moisture content.  Permission to utilised CKD is being sought as an alternative to lime under a 
Waste Recovery Permit. 

CKD is an alkaline material and treatment of soils with CKD will result in increased pH of the soil.  
The amount by which pH will be increased will depend on the original pH of the soil and the 
proportion of CKD mixed in to provide stabilisation.  Heavy metals become insoluble and precipitate 
out of solution under alkaline conditions.  Thus, whilst CKD’s primary use on this project may be to 
reduce water content, it is likely to have the added beneficial effect of reducing the concentrations 
of any heavy metals present in the soils. A review of CKD literature has been undertaken to 
determine the likely effect of conditioning soils with CKD. 

2.7 Literature review of uses of CKD for reducing metal concentrations in waste water 

Mackie & Walsh (2011) describe bench-scale experiments that were conducted to evaluate the 
treatment performance of calcium hydroxide (Ca(OH)(2)) slurries generated using four different 
CKD samples compared to a control treatment with quicklime (CaO) in terms of reducing acidity 
and metals concentrations in acid mine drainage (AMD) samples taken from the effluent of a 
lead/zinc mine in Atlantic Canada. Results of the study showed that all of the CKD samples 
evaluated were capable of achieving greater than 97% removal of total zinc and iron. 

Choon-Keun Park. (2000) describes the hydration and solidification of hazardous wastes containing 
heavy metals using modified cementitious materials.  Three cementitious materials were used: 
ordinary portland cement (OPC), clinker [cement] kiln dust (CKD) modified OPC and quick setting 
agent (QSA) modified OPC.  The high pH of the CKD modified cement reduced heavy metals leached 
from the waste. 

Rahman et al. (2011) presents a literature review on cement kiln dust usage in soil and waste 
stabilization and an experimental investigation of CKD.  The experimental results showed that the 
use of 34% CKD increased the pH of sludge to above 10, which fixed heavy metals and 
concentrations in treated material were found to be within acceptable international limits. 

El Refaey (2017) describes an investigation in copper removal from an aqueous solution by CKD.  
The study concluded that CKD was effective in copper removal from aqueous solutions. 

Waly et. Al. (2007) describe experimental work to assess the adsorption of heavy metals comprising 
cadmium, aluminium, cobalt and zinc using CKD.  A series of batch experiments were undertaken 
which showed CKD to be effective in sorbing these heavy metals, particularly at pH’s in the range 
of 5.5 to 8. 

2.8 Soil concentrations with and without CKD stabilisation 

Table 2.4 presents site specific leachate test results.  Laboratory certificates are included in 
Appendix C.  The first five rows are for samples that have been mixed with varying amounts of 
CKD; the proportion of CKD varies between 2% and 6% in order to achieve moisture contents of 
between 21 and 25% as given in the table.  The remaining five rows are for samples of site soil 
that have not been mixed with CKD.  Note that the samples mixed with CKD were analysed by ESG 
Limited (ESG) whilst the samples not mixed with CKD were analysed by QTS Environmental Limited 
(QTS).    It is understood that both sets are based on the NRA leaching test which uses a liquid:solid 
ratio of 10:1.  However, we note that the laboratory detection limits applied for the two sets of 
data are different with the  ESG data having a lower detection limit.  In Table 2.4 the results are 
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compared against the UK drinking water standards (DWS) and results that exceed are highlighted 
in pink. 

The results for the soils that are not mixed with CKD show no concentrations in excess of the UK 
DWS.  With the exception of copper, boron and zinc all results were below the laboratory level of 
detection. 

The results for soils that have been mixed with CKD have a greater proportion of results that are 
higher than the UK DWS.  Nickel, lead and arsenic have two results out of five that exceed the UK 
DWS whilst selenium has four out of five.  At the bottom of Table 2.4 the ratio of the maximum 
concentration in soils mixed with CKD to the UK DWS is given.  This shows that the exceedances 
of the UK DWS are very small. 

If CKD was mobilising heavy metal concentrations, we might expect to see an increase in 
concentration with increase in CKD proportion.  Whilst it could be argued that this is occurring for 
arsenic and selenium, the samples with the highest proportions of CKD for nickel and lead have 
lower concentrations than those with smaller proportions of CKD. 

Overall, the increase in concentration in CKD conditioned soils is not considered to be significant 
and is likely to be the result of natural fluctuations in heavy metal concentrations in the soils rather 
than a systematic effect due to the presence of CKD. 
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Table 2.4 Leachate test results 

LAB ID
 N

um
ber 

Client Sam
ple D

escription 

Sam
ple D

ate 

N
ickel as N

i (D
issolved) 

Chrom
ium

 as Cr 
(D

issolved) 

Cadm
ium

 as Cd 
(D

issolved) 

Copper as Cu (D
issolved) 

Lead as Pb (D
issolved) 

Zinc
1 as Zn (D

issolved) 

Arsenic as As (D
issolved) 

Boron as B (D
issolved) a 

M
ercury as H

g (D
issolved) 

Selenium
 as Se 

(D
issolved) 

Chrom
ium

 VI as Cr 

      mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 

  ESG LOD 0.001 0.001 0.0001 0.001 0.001 0.002 0.001 0.01 0.0001 0.001 0.003 

  QTSE LOD 0.005 0.005 0.0004 0.005 0.005 0.002 0.005 0.005 0.00005 0.005 0.02 

1832982 
24672336 - 
25% MC S 1 

05/Oct/2017 0.011 0.019 <0.0001 0.084 <0.001 0.010 0.015 0.020 <0.0001 0.041 0.019 

1832983 
24672340 - 
24% MC S 2 

05/Oct/2017 0.018 0.029 <0.0001 0.146 <0.001 0.008 0.015 <0.01 <0.0001 0.041 0.029 

1832984 
24672344 - 
23% MC S 3 

05/Oct/2017 0.022 0.016 <0.0001 0.122 0.012 0.034 0.005 <0.01 <0.0001 0.016 0.012 

1832985 
24672348 - 
22% MC S 4 

05/Oct/2017 0.013 0.008 <0.0001 0.069 <0.001 0.011 0.010 <0.01 <0.0001 0.016 0.007 

1832986 
24672352 - 
21% MC S 5 

05/Oct/2017 0.026 0.011 <0.0001 0.101 0.015 0.072 0.004 <0.01 <0.0001 0.010 0.006 

17-65736 
No CKD Soil 
Sample 1 

13/Oct/2017 <0.005 <0.005 <0.0004 0.006 <0.005 <0.002 <0.005 0.097 <0.00005 <0.005 <0.02 

17-65736 
No CKD Soil 
Sample 2 

13/Oct/2017 <0.005 <0.005 <0.0004 0.006 <0.005 <0.002 <0.005 0.078 <0.00005 <0.005 <0.02 
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LAB ID
 N

um
ber 

Client Sam
ple D

escription 

Sam
ple D

ate 

N
ickel as N

i (D
issolved) 

Chrom
ium

 as Cr 
(D

issolved) 

Cadm
ium

 as Cd 
(D

issolved) 

Copper as Cu (D
issolved) 

Lead as Pb (D
issolved) 

Zinc
1 as Zn (D

issolved) 

Arsenic as As (D
issolved) 

Boron as B (D
issolved) a 

M
ercury as H

g (D
issolved) 

Selenium
 as Se 

(D
issolved) 

Chrom
ium

 VI as Cr 

      mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 

17-65736 
No CKD Soil 
Sample 3 

13/Oct/2017 <0.005 <0.005 <0.0004 0.009 <0.005 <0.002 <0.005 0.075 <0.00005 <0.005 <0.02 

17-65736 
No CKD Soil 
Sample 4 

13/Oct/2017 <0.005 <0.005 <0.0004 0.007 <0.005 <0.002 <0.005 0.090 <0.00005 <0.005 <0.02 

17-65736 
No CKD Soil 
Sample 5 

13/Oct/2017 <0.005 <0.005 <0.0004 0.009 <0.005 0.003 <0.005 0.069 <0.00005 <0.005 <0.02 

  UK DWS 0.02 0.05 0.05 2 0.01 5 0.01 1 0.001 0.01 - 

  EQS 0.02  8x10-5 0.001 0.0072 0.008 0.05 - 5x10-5 - 0.0034 

Ratio of max result to EQS for soils 
mixed with CKD 1.3 - - - 2.1 - 0.3 - - 4.1 - 

Notes: cells highlighted in pink exceed UKDWS, zinc UKDWS is taken from Water Supply (Water Quality) Regulations 1989.  All other UKDWS taken from 
Water Supply (Water Quality) Regulations 2000.  EQS values are annual average EQS.  Selenium ratio based on UK DWS as not EQS available. 
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3 Conceptual site model 
An understanding of the key physical components of a soil and groundwater system must be 
accomplished prior to undertaking any risk assessment for controlled waters. To simplify the 
complexity of observed soil and groundwater conditions and to identify the relevant flow and 
transport parameters, a conceptual site model has been prepared for the Site. The model accounts 
for both the physical ground conditions (including surface and subsurface conditions, natural 
geology and made ground) and the key hydrological inputs and outputs to and from the system.   

The environmental site setting description and data presented in the previous sections have been 
conceptualised into a set of potential source, pathway, receptor (S-P-R) linkages. These are 
described in this section, for the assessment of risk to controlled waters from the soils that are to 
be conditioned with CKD. 

A set of guidelines for the assessment and management of environmental risk which presents a 
common framework for risk assessment as a key part of the process of appraisal for environmental 
decision-making is presented by DEFRA (2011) which provides guidelines for the development of 
S-P-R conceptual models. 

Environment Agency guidance follows the same S-P-R principles for the assessment of risk to 
identified receptors.  Environment Agency guidance (Environment Agency, 2010) has been 
withdrawn and replaced with “Landfill Developments: groundwater risk assessment for leachate” 
contained within the .gov.uk website. 

Campbell Reith (2016a) presents a leachate and groundwater assessment.  This assessment 
concludes that although elevated concentrations of some determinands were detected within 
groundwater associated with the Made Ground (Holmbush Landfill), this has not had any 
measurable impact on Hoppers Brook or Bewbush Brook.  The Construction and Environmental 
Monitoring Plan (Dunton, 2017) includes requirements for surface water monitoring, which includes 
Bewbush Brook.  

The conceptual model presented in this report solely relates to any increased risk from the 
mobilisation of contaminants due to the conditioning of the soils by CKD or from contamination 
present within the CKD itself i.e. whether the act of conditioning soils with CKD may result in an 
increased risk to identified receptors. 

3.1 Water balance 

Rainfall to the Site will seep into the ground and act to leach any contaminants present within the 
soil.  Under conditions of intense rainfall or when the soil is saturated, surface run-off may occur.  
In areas of the Site covered by buildings or hardstanding with drainage, rainwater infiltration will 
be significantly reduced.  Drainage at the Site is routed to attenuation ponds with discharge to 
Bewbush Brook.  Water infiltration will be greatest in gardens and areas of soft landscaping.  A 
proportion of this rainfall will be lost to evaporation and transpiration by plants (jointly referred to 
here as evapotranspiration).  The balance of water will migrate downwards through the soil cover 
to the underlying low permeability fill material.  Where the downwards flux of water exceeds the 
permeability of the low permeability layer, a saturated zone will form above the geological barrier 
which may need to be removed via soil drainage.  The balance of water will continue downwards 
through the soil zone until it reaches groundwater.  Given the permeability test data for the low 
permeability data as presented in Section 2.5, it is expected that the proportion of rainfall that 
infiltrates to groundwater will be quite small. 
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3.2 Source of contamination 

The source of contamination is taken to be contaminants present within the stabilised soils that 
contain a proportion of CKD or from within the CKD itself.  A literature review of CKD has been 
undertaken (Section 2.7) and this shows that it is used to chemically stabilise soils and sludges.  
The elevated pH of CKD tends to reduce heavy metal solubility and this will tend to act against 
increasing heavy metal concentrations in the pore water present within these soils.  Laboratory 
leaching test data presented in Section 2.8 also suggests that there is no significant increase in 
heavy metal concentrations as a function of conditioning the soils with CKD. 

3.3 Potential receptors 

The solid geology beneath the Site is the Weald Clay which is a non-aquifer.  Whilst pockets of 
groundwater have been observed within it, they are unlikely to be well connected and thus the 
opportunity for advective flow within the Weald Clay is very small.  Groundwater may be present 
within the overlying Made Ground, much of which comprises landfill material associated with 
Holmbush Landfill or re-worked Site material used to bring levels up to the design level to form the 
development platform.  The limited saturated thickness and permeability of such material limits its 
ability to support baseflow contribution to surface waters and it is extremely unlikely that it will 
ever be developed as a groundwater resource.  Thus, it is considered that there is no viable pathway 
via groundwater. 

Bewbush Brook flows through the Site and Spruce Hill Brook flows to the east of the Site whilst 
Hoppers Brook flows to the west.  These represent potential receptors for this assessment. 

3.4 Pathways 

Pathways between the source (CKD conditioned soil) and Bewbush Brook, Spruce Hill Brook or 
Hoppers Brook are limited to either surface water runoff or via shallow groundwater flow within 
Made Ground deposits. 

Spruce Hill Brook and Hoppers Brook are remote from the Site and it is unlikely that an overland 
flow pathway would extend to these water bodies.  It is also unlikely that houses will be constructed 
immediately adjacent to Bewbush Brook as the Brook will run in an incised channel.  Furthermore, 
surface water runoff will be directed to the Site drainage and discharged to Bewbush Brook in a 
managed manner without coming into contact with any CKD conditioned soils. 

Thus, the only remaining pathway is via shallow groundwater flow within the Made Ground to 
Bewbush Brook. 

Any contaminants released from the CKD conditioned soils would be subject to dilution within any 
groundwater present and further dilution within Bewbush Brook.  An estimate of Bewbush Brook 
flow is made in Section 2.4 and an estimate of shallow Made Ground groundwater flow is made in 
Section 2.5.  The dilution afforded by Bewbush Brook can be estimated as follows. 

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹𝐷𝐷𝐷𝐷𝐹𝐹 =  
𝐵𝐵𝐹𝐹𝐵𝐵𝐵𝐵𝐵𝐵𝐷𝐷𝐵𝐵ℎ 𝐵𝐵𝐹𝐹𝐷𝐷𝐷𝐷𝐵𝐵 𝐹𝐹𝐷𝐷𝐷𝐷𝐵𝐵 + 𝐺𝐺𝐹𝐹𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐵𝐵𝐹𝐹𝐷𝐷𝐵𝐵𝐹𝐹 𝐷𝐷𝐷𝐷𝐵𝐵𝐹𝐹ℎ𝐹𝐹𝐹𝐹𝑎𝑎𝐵𝐵

𝐺𝐺𝐹𝐹𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐵𝐵𝐹𝐹𝐷𝐷𝐵𝐵𝐹𝐹 𝐷𝐷𝐷𝐷𝐵𝐵𝐹𝐹ℎ𝐹𝐹𝐹𝐹𝑎𝑎𝐵𝐵  

 
This equates to a dilution factor of 258.  During wet periods, flow in Bewbush Brook is likely to be 
higher than estimated in Section 2.4 and it will be augmented by discharge from Site drainage 
resulting in a higher dilution factor.  Conversely, during dry periods it may be lower.
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4 Qualitative risk assessment 
On the basis of the conceptual site model defined above, a qualitative risk assessment has 
been undertaken.  The risk is defined in terms of the sensitivity of the receptors and the 
magnitude of any impact.  These terms are further defined below. 

4.1 Definitions 

4.1.1 Receptor sensitivity 

The sensitivity of a receptor refers to its importance, i.e. its environmental value / attributes. 
This may include a feature’s level of statutory designation, such as whether an aquifer is 
designated as a principal or secondary aquifer.  

The sensitivity of receptors is based on the relative importance of the receptor using the scale 
in Table 4.1. 

Table 4.1 Sensitivity of Receptors 

Sensitivity Example 

Very High 
SSSI or Aquatic Natura 2000 site; 
Wetland watercourse habitat of particular ecological importance; 
Highly vulnerable groundwater such as a principal aquifer; 

High 
Wetland watercourse habitat of lesser ecological importance; 
Highly vulnerable groundwater such as a secondary aquifer; 
Significant peat deposits. 

Medium Wetland watercourse habitat; 
Moderately vulnerable groundwater. 

Low Low vulnerability groundwater; 
Superficial peat deposits. 

Not Sensitive No aquatic habitats or watercourses present; 
No significant groundwater present. 

4.1.2 Determining Impact Magnitude 

Impact magnitude is determined by predicting the scale of any potential change in the 
baseline conditions.  Where possible magnitude is quantified; however, where this is not 
possible a fully defined qualitative assessment has been undertaken.  The assessment of 
magnitude is carried out considering any ‘design mitigation’, i.e. relevant design features, in 
the proposal forming part of the development description.  This may result in the need for 
‘additional mitigation’ i.e. that which results from the risk assessment process, to reduce 
impacts further.  Therefore, the magnitude of impacts both before and after ‘additional 
mitigation’ are considered.  

Magnitude is assigned to the identified receptors as described in Table 4.2. 

Table 4.2 Magnitude of Impacts 

Sensitivity Example 

Substantial Total loss of, or alteration to, key features of the baseline resource such that 
post-development characteristics or quality would be fundamentally and 
irreversibly changed, e.g. watercourse realignment 
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Sensitivity Example 

Moderate Total loss of, or alteration to, key features of the baseline resource such that 
post-development characteristics or quality would be partially changed, e.g. 
in-stream permanent bridge works 

Slight Small changes to the baseline resource which are detectable but the 
underlying characteristics or quality of the baseline situation would be similar 
to pre-development conditions, e.g. culverting of very small watercourses 

Negligible A very slight change from baseline conditions, which is barely distinguishable 
and approximates to the ‘no change’ situation, e.g. short-term compaction from 
plant movements 

4.1.3 Determining Significance and Nature of Effects 

The significance of effect is determined by combining the magnitude of impact with the 
sensitivity of the receptor. 

Each effect has a source originating from the development, a pathway and a receptor.  Table 
4.3 shows how the interaction of magnitude and sensitivity determine the significance of an 
environmental effect. 

Table 4.3 Example Significance of Effects Matrix 

  

Magnitude of Impact 

Substantial 
magnitude 

Moderate 
magnitude 

Slight 
magnitude 

Negligible 
magnitude 

Se
ns

iti
vi

ty
 o

f 
Re

ce
pt

or
 

Very High Major Major Major/ 
Intermediate Neutral 

High Major Major/ 
Intermediate 

Intermediate/ 
Minor Neutral 

Medium Major Intermediate Minor Neutral 

Low 
Intermediate/ 
Minor Minor Neutral Neutral 

 

4.2 Preliminary risk assessment 

On the basis of the data presented in this report and the conceptual model defined, the 
Qualitative Risk Assessment is presented in Table 4.4. 
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Table 4.4 Qualitative Risk Assessment 

Source-pathway-receptor linkage Receptor 
sensitivity Magnitude Significance of 

effect Comment 

CKD conditioned soils via shallow 
groundwater flow within Made Ground to 
Bewbush Brook  

High Negligible Neutral 

Baseline quality of surface water is high and 
deterioration of such quality must be avoided to 
avoid damage to flora and fauna. 

Source concentrations in CKD conditioned soils 
are not significantly elevated compared to 
unconditioned soils. 

Dilution of concentrations will occur within 
groundwater pathway and / or within the Brook.  
The amount of dilution required to reduce 
concentrations below UK DWS / EQS is small.  
Flow estimates suggest sufficient dilution will be 
available. 

Monitoring of Bewbush Brook should continue as 
per the Construction Environmental Monitoring 
Plan (Dunton, 2017) to confirm no impact from 
materials conditioned with CKD.  Additional 
determinands; sulphate, potassium and heavy 
metals will be added to the monitoring suite to 
confirm this risk assessment. 
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5 Conclusions 
Crest Nicholson is currently developing housing at a site at Kilnwood Vale on the outskirts of 
Crawley.  Dunton Environmental is the Contractor constructing the development platform.  Dunton 
Environmental is currently conditioning the soils using lime in order to manage the moisture content 
and is exploring the option of using CKD as an alternative to lime.  CKD is a waste product from 
the manufacture of cement and, as such, Dunton Environmental, will require an Environmental 
Permit in order to mix CKD into soils.  A HRA is required in order to support an application for an 
Environmental Permit. 

An assessment of the geological and hydrogeological conditions shows that the Site is not located 
within a sensitive groundwater environment.  The solid geology at the Site comprises Weald Clay 
which is a non-aquifer.  Made Ground associated with the Holmbush Landfill extends across most 
of the Site.  Alluvial deposits are associated with Bewbush Brook and other surface water bodies. 

Bewbush Brook flows through the Site.  It is assumed that there is a source, pathway, receptor 
linkage between the CKD conditioned soils and Bewbush Brook via shallow groundwater flow within 
the Made Ground. 

A literature review for CKD has been undertaken.  CKD is characterised by high pH (alkaline 
conditions) and this is used in waste water treatment to immobilise heavy metals.  Heavy metals 
tend to be insoluble under alkaline conditions.  Limited leaching test data are also available which 
show no significant increase in heavy metal concentrations in samples conditioned with CKD 
compared to original soils. 

On the basis of this information, a qualitative risk assessment has been undertaken for Bewbush 
Brook.  This concludes that there is likely to be a negligible impact on Brook water quality due to 
available dilution in the receiving water from the use of CKD conditioned soils and therefore no 
mitigation measures are required other than continued monitoring of water quality in Bewbush 
Brook for a range of determinands possibly to be found in CKD.
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Appendix A 
Drawing DTR15549 – Remaining Areas Plan - KV
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Permeability test results 
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Contract: Kilnwood Vale - Compaction Trials

TEST REQUIREMENTS: To determine the Coefficient of Permeability in a Triaxial Cell Using the

Accelerated Permeability Test in accordance with 

R & D Technical Report  P1-398/TR/2

SAMPLE DETAILS:

Certificate of sampling received: No

Laboratory Ref. No: S63992

Client Ref. No: 170558  (14987)

Date and Time of Sampling: 13/03/2017

Date of Receipt at Lab: 17/03/2017

Date of Start of Test: 22/03/2017

Sampling Location: Panel 2 Layer 2

Name of Source: Site Won

Method of Sampling: Disturbed Bulk Sample

Sampled By: Client

Material Description: Dark brown gravelly clay with lime

Target Specification: N/A

RESULTS:  

See attached

Comments: Report checked and approved by:

None

Meical Owen

Soils Team Manager

LABORATORY TEST REPORT
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TEST RESULTS

Sample condition: Undisturbed/Remoulded

(Delete as appropriate)

Method of Remoulding (If applicable): 2.5kg rammer/4.5kg rammer

(Delete as appropriate)

Specimen Details:

Diameter: 101.8 mm 101 mm

Height: 98.6 mm 97.4 mm

Moisture content: 25.2 % 24.3 %

Bulk density: 1.970 Mg/m
3

2.007 Mg/m
3

Dry density: 1.573 Mg/m3
1.615 Mg/m3

Air voids: 2.1 %

Particle density: 2.70 Mg/m3 (Found / Assumed)

Permeability stage:

Pressure difference across specimen: 125 kPa

Mean effective stress: 187.5 kPa

Final pore pressure coefficient, B: 1.00

Duration of stage 6 days

Coefficient of Permeability (kv) at 20°C  = 5.0 x 10-11
m/s

Routine apparatus checks:

750 0.00 <0.1

750 0.00 <0.1

700 0.2 <1kPa

Initial: Final:
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Elapsed Time Inlet Outlet
0 0.0 0.0

180 -1.3 3.2
1140 -1.1 9.1
1380 -0.5 10.0
1680 0.4 11.2
2640 3.3 14.9
2760 3.6 15.4
2880 4.0 15.9
3000 4.4 16.3
3060 4.6 16.4
3960 7.4 18.3
5640 12.9 23.8
6900 17.0 28.0
7080 17.7 28.5
7200 18.1 28.9
7320 18.4 29.3
7440 18.8 29.7
8280 21.6 32.6
8580 22.5 33.6
8640 22.8 33.8
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Contract: Kilnwood Vale - Compaction Trials

TEST REQUIREMENTS: To determine the Coefficient of Permeability in a Triaxial Cell Using the

Accelerated Permeability Test in accordance with 

R & D Technical Report  P1-398/TR/2

SAMPLE DETAILS:

Certificate of sampling received: No

Laboratory Ref. No: S63992

Client Ref. No: 170557  (14988)

Date and Time of Sampling: 13/03/2017

Date of Receipt at Lab: 17/03/2017

Date of Start of Test: 22/03/2017

Sampling Location: Panel 1 Layer 2

Name of Source: Site Won

Method of Sampling: Disturbed Bulk Sample

Sampled By: Client

Material Description: Dark brown gravelly clay with lime

Target Specification: N/A

RESULTS:  

See attached

Comments: Report checked and approved by:

None

Meical Owen

Soils Team Manager

LABORATORY TEST REPORT
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TEST RESULTS

Sample condition: Undisturbed/Remoulded

(Delete as appropriate)

Method of Remoulding (If applicable): 2.5kg rammer/4.5kg rammer

(Delete as appropriate)

Specimen Details:

Diameter: 101.8 mm 101.5 mm

Height: 98.6 mm 98.3 mm

Moisture content: 24.1 % 23.9 %

Bulk density: 1.996 Mg/m
3

2.010 Mg/m
3

Dry density: 1.608 Mg/m3
1.622 Mg/m3

Air voids: 1.7 %

Particle density: 2.70 Mg/m3 (Found / Assumed)

Permeability stage:

Pressure difference across specimen: 125 kPa

Mean effective stress: 187.5 kPa

Final pore pressure coefficient, B: 1.00

Duration of stage 6 days

Coefficient of Permeability (kv) at 20°C  = 4.0 x 10-11
m/s

Routine apparatus checks:

750 0.00 <0.1

750 0.00 <0.1

700 0.1 <1kPa

Initial: Final:
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Trefelin  Bangor  Gwynedd LL57 4LH  T +44 (0)1248 355269  F +44 (0)1248 351563  E postmaster    celtest.com  W www.celtest.com@

0494

Elapsed Time Inlet Outlet
0 0.0 0.0

180 1.0 2.1
1140 1.7 6.3
1380 2.1 7.0
1680 2.7 7.9
2640 4.6 10.9
2760 4.8 11.3
2880 5.1 11.7
3000 5.4 12.0
3960 7.8 15.5
5640 12.2 20.5
6900 15.5 24.0
7080 16.0 24.5
7200 16.3 24.9
7320 16.6 25.2
7440 16.9 25.5
8280 19.1 28.0
8580 19.8 28.7
8640 20.0 29.0
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CET Infrastructure Date: 30 March 2017

Northdown House Test Report Ref: STR 516880

Harrietsham

Maidstone Order No: 926133/K2

Kent

ME17 1QW Page 1 of 3

Contract: Kilnwood Vale - Compaction Trials

TEST REQUIREMENTS: To determine the Coefficient of Permeability in a Triaxial Cell Using the

Accelerated Permeability Test in accordance with 

R & D Technical Report  P1-398/TR/2

SAMPLE DETAILS:

Certificate of sampling received: No

Laboratory Ref. No: S63994

Client Ref. No: 170562 (15123)

Date and Time of Sampling: 14/03/2017

Date of Receipt at Lab: 17/03/2017

Date of Start of Test: 22/03/2017

Sampling Location: Panel 2 Layer 3

Name of Source: Site Won

Method of Sampling: Disturbed Bulk Sample

Sampled By: Client

Material Description: Dark Brown gravelly clay with lime

Target Specification: N/A

RESULTS:  

See attached

Comments: Report checked and approved by:

None

Meical Owen

Soils Team Manager

LABORATORY TEST REPORT



Celtest Company Limited.  Registered in Wales and England 1533370.  Vat No.  352-5034-81

Trefelin  Bangor  Gwynedd LL57 4LH  T +44 (0)1248 355269  F +44 (0)1248 351563  E postmaster    celtest.com  W www.celtest.com@

0494

TEST RESULTS

Sample condition: Undisturbed/Remoulded

(Delete as appropriate)

Method of Remoulding (If applicable): 2.5kg rammer/4.5kg rammer

(Delete as appropriate)

Specimen Details:

Diameter: 101.8 mm 101.6 mm

Height: 98.6 mm 98.9 mm

Moisture content: 20.4 % 20.8 %

Bulk density: 2.046 Mg/m
3

2.054 Mg/m
3

Dry density: 1.699 Mg/m3
1.7 Mg/m3

Air voids: 2.4 %

Particle density: 2.70 Mg/m3 (Found / Assumed)

Permeability stage:

Pressure difference across specimen: 125 kPa

Mean effective stress: 187.5 kPa

Final pore pressure coefficient, B: 0.96

Duration of stage 5 days

Coefficient of Permeability (kv) at 20°C  = 5.9 x 10-10
m/s

Routine apparatus checks:

750 0.00 <0.1

750 0.00 <0.1

700 0.2 <1kPa

Initial: Final:

 Test Report Ref: STR 516880 - Page 2 of 3
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Elapsed Time Inlet Outlet
0 0.0 0.0

180 11.7 6.7
240 14.2 9.2

1140 57.5 53.4
1380 64.2 59.2
1680 79.0 75.4
2640 125.5 123.7
2760 131.0 129.9
2880 136.7 135.9
3000 142.5 141.7
3060 145.3 144.6
3960 188.3 188.8
4020 191.5 192.2
5640 267.0 264.2
6900 325.5 323.2
7080 333.0 331.0

Volume Change  Test Report Ref: STR 516880 - Page 3 of 3
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CET Infrastructure Date: 30 March 2017

Northdown House Test Report Ref: STR 516881

Harrietsham

Maidstone Order No: 926133/K2

Kent

ME17 1QW Page 1 of 3

Contract: Kilnwood Vale - Compaction Trials

TEST REQUIREMENTS: To determine the Coefficient of Permeability in a Triaxial Cell Using the

Accelerated Permeability Test in accordance with 

R & D Technical Report  P1-398/TR/2

SAMPLE DETAILS:

Certificate of sampling received: No

Laboratory Ref. No: S63994

Client Ref. No: 170563 (15127)

Date and Time of Sampling: 14/03/2017

Date of Receipt at Lab: 17/03/2017

Date of Start of Test: 22/03/2017

Sampling Location: Panel 1 Layer 3

Name of Source: Site Won

Method of Sampling: Disturbed Bulk Sample

Sampled By: Client

Material Description: Dark Brown gravelly clay with lime

Target Specification: N/A

RESULTS:  

See attached

Comments: Report checked and approved by:

None

Meical Owen

Soils Team Manager

LABORATORY TEST REPORT



Celtest Company Limited.  Registered in Wales and England 1533370.  Vat No.  352-5034-81

Trefelin  Bangor  Gwynedd LL57 4LH  T +44 (0)1248 355269  F +44 (0)1248 351563  E postmaster    celtest.com  W www.celtest.com@

0494

TEST RESULTS

Sample condition: Undisturbed/Remoulded

(Delete as appropriate)

Method of Remoulding (If applicable): 2.5kg rammer/4.5kg rammer

(Delete as appropriate)

Specimen Details:

Diameter: 101.8 mm 101.6 mm

Height: 98.6 mm 98.9 mm

Moisture content: 22.2 % 22.5 %

Bulk density: 2.023 Mg/m
3

2.029 Mg/m
3

Dry density: 1.655 Mg/m3
1.656 Mg/m3

Air voids: 2.0 %

Particle density: 2.70 Mg/m3 (Found / Assumed)

Permeability stage:

Pressure difference across specimen: 125 kPa

Mean effective stress: 187.5 kPa

Final pore pressure coefficient, B: 0.96

Duration of stage 6 days

Coefficient of Permeability (kv) at 20°C  = 3.3 x 10-10
m/s

Routine apparatus checks:

750 0.00 <0.1

750 0.00 <0.1

700 0 <1kPa

Initial: Final:
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Elapsed Time Inlet Outlet
0 0.0 0.0

180 5.9 4.6
240 7.4 6.1

1140 32.2 32.0
1380 37.8 37.8
1680 45.5 46.3
2640 70.1 72.9
2760 73.0 75.9
2880 75.8 79.1
3000 78.9 82.1
3060 80.2 83.5
3960 102.2 107.1
5640 150.2 153.5
6900 180.2 185.2
7080 184.3 189.4
7200 187.1 192.2
7320 189.7 194.9
7440 192.3 197.4
8280 213.2 219.1
8580 220.5 225.5
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Report Reference: 66444R1 
Report Status: Final Report 

Appendix C 
Laboratory Leaching test results 



Adrian Jefimiuk QTS Environmental Ltd

Dunton Environmental Ltd Unit 1

Rose Lane Industrial Estate

Rose Lane

Lenham Heath

Kent

ME17 2JN

t: 01622 850410
russell.jarvis@qtsenvironmental.com

Site Reference: Kilnwood Vale                                                                                       

Project / Job Ref: DTR16525

Order No: None Supplied

Sample Receipt Date: 17/10/2017

Sample Scheduled Date: 17/10/2017

Report Issue Number: 1

Reporting Date: 23/10/2017

Authorised by: Authorised by:

Kevin Old Dave Ashworth

Associate Director of Laboratory Deputy Quality Manager

QTSE is the trading name of DETS Ltd, company registration number 03705645

Unit 1

Tamebridge Industrial Estate

Perry Barr

Aldridge Road

B42 2TX

QTS Environmental Report No: 17-65736

Page 1 of 3

mailto:russell.jarvis@qtsenvironmental.com


13/10/17 13/10/17 13/10/17 13/10/17 13/10/17

None Supplied None Supplied None Supplied None Supplied None Supplied

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

None Supplied None Supplied None Supplied None Supplied None Supplied

None Supplied None Supplied None Supplied None Supplied None Supplied

296574 296575 296576 296577 296578

Determinand Unit RL Accreditation

Arsenic ug/l < 5 ISO17025 < 5 < 5 < 5 < 5 < 5

Boron ug/l < 5 ISO17025 97 78 75 90 69

Cadmium ug/l < 0.4 ISO17025 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4

Chromium ug/l < 5 ISO17025 < 5 < 5 < 5 < 5 < 5

Chromium (hexavalent) ug/l < 20 NONE < 20 < 20 < 20 < 20 < 20

Copper ug/l < 5 ISO17025 6 6 9 7 9

Lead ug/l < 5 ISO17025 < 5 < 5 < 5 < 5 < 5

Mercury ug/l < 0.05 ISO17025 < 0.05 < 0.05 0.06 < 0.05 < 0.05

Nickel ug/l < 5 ISO17025 < 5 < 5 < 5 < 5 < 5

Selenium ug/l < 5 ISO17025 < 5 < 5 < 5 < 5 < 5

Zinc ug/l < 2 ISO17025 < 2 < 2 < 2 < 2 3

Subcontracted analysis 
(S)

Kent ME17 2JN           

      QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

  Tel : 01622 850410             

Leachate Analysis Certificate

QTS Environmental Report No:  17-65736 Date Sampled

Dunton Environmental Ltd Time Sampled

Reporting Date:  23/10/2017 QTSE Sample No

Site Reference:  Kilnwood Vale TP / BH No

Project / Job Ref:  DTR16525 Additional Refs

Order No:  None Supplied Depth (m)

Page 2 of 3



Matrix Analysed 

On

Determinand Brief Method Description Method 

No

Water UF Alkalinity
Determination of alkalinity by titration against hydrochloric acid using bromocresol green as the end 

point
E103

Water UF BTEX Determination of BTEX by headspace GC-MS E101

Water F Cations Determination of cations by filtration followed by ICP-MS E102

Water UF Chemical Oxygen Demand (COD) Determination using a COD reactor followed by colorimetry E112

Water F Chloride Determination of chloride by filtration & analysed by ion chromatography E109

Water F Chromium - Hexavalent Determination of hexavalent chromium by acidification, addition of 1,5 diphenylcarbazide followed by colorimetryE116

Water UF Cyanide - Complex Determination of complex cyanide by distillation followed by colorimetry E115

Water UF Cyanide - Free Determination of free cyanide by distillation followed by colorimetry E115

Water UF Cyanide - Total Determination of total cyanide by distillation followed by colorimetry E115

Water UF Cyclohexane Extractable Matter (CEM) Gravimetrically determined through liquid:liquid extraction with cyclohexane E111

Water F Diesel Range Organics (C10 - C24) Determination of liquid:liquid extraction with hexane followed by GC-FID E104

Water F Dissolved Organic Content (DOC) Determination of DOC by filtration followed by low heat with persulphate addition followed by IR detection E110

Water UF Electrical Conductivity Determination of electrical conductivity by electrometric measurement E123

Water F EPH (C10 – C40) Determination of liquid:liquid extraction with hexane followed by GC-FID E104

Water F
EPH TEXAS (C6-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C40)

Determination of liquid:liquid extraction with hexane followed by GC-FID for C8 to C40. C6 to C8 by 

headspace GC-MS
E104

Water F Fluoride Determination of Fluoride by filtration & analysed by ion chromatography E109

Water F Hardness Determination of Ca and Mg by ICP-MS followed by calculation E102

Leachate F Leachate Preparation - NRA Based on National Rivers Authority leaching test 1994 E301

Leachate F Leachate Preparation - WAC Based on BS EN 12457 Pt1, 2, 3 E302

Water F Metals Determination of metals by filtration followed by ICP-MS E102

Water F Mineral Oil (C10 - C40) Determination of liquid:liquid extraction with hexane followed by GI-FID E104

Water F Nitrate Determination of nitrate by filtration & analysed by ion chromatography E109

Water UF Monohydric Phenol Determination of phenols by distillation followed by colorimetry E121

Water F PAH - Speciated (EPA 16)
Determination of PAH compounds by concentration through SPE cartridge, collection in 

dichloromethane followed by GC-MS
E105

Water F PCB - 7 Congeners Determination of PCB compounds by concentration through SPE cartridge, collection in dichloromethane followed by GC-MSE108

Water UF Petroleum Ether Extract (PEE) Gravimetrically determined through liquid:liquid extraction with petroleum ether E111

Water UF pH Determination of pH by electrometric measurement E107

Water F Phosphate Determination of phosphate by filtration & analysed by ion chromatography E109

Water UF Redox Potential Determination of redox potential by electrometric measurement E113

Water F Sulphate (as SO4) Determination of sulphate by filtration & analysed by ion chromatography E109

Water UF Sulphide Determination of sulphide by distillation followed by colorimetry E118

Water F SVOC
Determination of semi-volatile organic compounds by concentration through SPE cartridge, collection in 

dichloromethane followed by GC-MS
E106

Water UF Toluene Extractable Matter (TEM) Gravimetrically determined through liquid:liquid extraction with toluene E111

Water UF Total Organic Carbon (TOC) Low heat with persulphate addition followed by IR detection E110

Water F

TPH CWG (ali: C5-C6, C6-C8, C8-C10, 

C10-C12, C12-C16, C16-C21, C21-C34, 

aro: C5-C7, C7-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C35)

Determination of liquid:liquid extraction with hexane, fractionating with SPE followed by GC-FID for C8 

to C35. C5 to C8 by headspace GC-MS
E104

Water F

TPH LQM (ali: C5-C6, C6-C8, C8-C10, C10-

C12, C12-C16, C16-C35, C35-C44, aro: 

C5-C7, C7-C8, C8-C10, C10-C12, C12-

C16, C16-C21, C21-C35, C35-C44)

Determination of liquid:liquid extraction with hexane, fractionating with SPE followed by GC-FID for C8 

to C44. C5 to C8 by headspace GC-MS
E104

Water UF VOCs Determination of volatile organic compounds by headspace GC-MS E101

Water UF VPH (C6-C8 & C8-C10) Determination of hydrocarbons C6-C8 by headspace GC-MS & C8-C10 by GC-FID E101

Key

F Filtered

UF Unfiltered

Kent ME17 2JN           

QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

Order No:  None Supplied

Reporting Date:  23/10/2017

                                                                 Tel : 01622 850410                                                                                       '

Soil Analysis Certificate - Methodology & Miscellaneous Information

QTS Environmental Report No:  17-65736

Dunton Environmental Ltd

Site Reference:  Kilnwood Vale

Project / Job Ref:  DTR16525

Page 3 of 3



Our Ref: EXR/250175 (Ver. 1)
Your Ref: UXB0386661

Environmental Chemistry
ESG

Bretby Business Park

Ashby Road

Burton-on-Trent

Adrian Jefimiuk Staffordshire

Dunton Environmental Limited DE15 0YZ

Unit 1 Tamebridge Industrial Estate
Aldridge Road Telephone: 01283 554400

Perry Bar Facsimile: 01283 554422

Birmingham
B42 2TX

For the attention of Adrian Jefimiuk

Dear Adrian Jefimiuk

CEN Leachate 10:1 - Kilnwood Vale, Horsham

Samples from the above site have been analysed in accordance with the schedule supplied.
The sample details and the results of analyses for these samples are given in the appended report.

An invoice for this work will follow under a separate cover.

Please be aware that our policy for the retention of paper based laboratory records and analysis reports is 6 years.

If I can be of any further assistance please do not hesitate to contact me.

Yours sincerely

for ESG

P Williams
Project Co-ordinator
01283 554649

October 11, 2017

The work was carried out in accordance with Environmental Scientifics Group Ltd (Multi-Sector Services) Standard Terms and 
Conditions of Contract.

Environmental Chemistry, ESG, P.O. Box 100, Burton-upon-trent, DE15 0XD Tel: 01283 554400 Fax:  01283 554422
Environmental Scientifics Group Limited.

Registered No: 2880501 EXR/250175 Ver. 1



Dunton Environmental Limited
Unit 1 Tamebridge Industrial Estate
Aldridge Road
Perry Bar
Birmingham
B42 2TX

Site: Kilnwood Vale, Horsham

The analysis was completed by:

Tests where the accreditation is set to N or No, and any individual data items marked with a * are not UKAS accredited.
Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.

The following tables are contained in this report:

On behalf of
ESG : Date of Issue: 11-Oct-2017
Tim Barnes Operations Director

Energy & Waste Services

Table 1 Main Analysis Results (Page 2)
Analytical and Deviating Sample Overview (Page 3)
Table of Method Descriptions (Page 4)
Table of Report Notes (Page 5)
Table of Sample Descriptions (Appendix A Page 1 of 1)

Tests marked '^' have been subcontracted to another laboratory.

Where samples have been flagged as deviant on the Analytical and Deviating Sample Overview, for any reason, the 
data may not be representative of the sample at the point of sampling and the validity of the data may be affected.

ESG accepts no responsibility for any sampling not carried out by our personnel.

TEST REPORT

Report No. EXR/250175 (Ver. 1)

The 5 samples described in this report were registered for analysis by ESG on 05-Oct-2017. This report supersedes any versions 
previously issued by the laboratory.

11-Oct-2017

Page 1 of 5
Where individual results are flagged see report notes for status.

EXR/250175 Ver. 1



Units : mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l
Method Codes : ICPMSW ICPMSW ICPMSW ICPMSW ICPMSW ICPMSW ICPMSW ICPWATVAR ICPMSW ICPMSW KONENS

Method Reporting Limits : 0.001 0.001 0.0001 0.001 0.001 0.002 0.001 0.01 0.0001 0.001 0.003
UKAS Accredited : Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

LA
B

 ID
 N

um
ber   E

X
/

Client Sample Description

S
am

ple D
ate

N
ickel as N

i (D
issolved)

C
hrom

ium
 as C

r (D
issolved)

C
adm

ium
 as C

d (D
issolved)

C
opper as C

u (D
issolved)

Lead as P
b (D

issolved)

Z
inc as Z

n (D
issolved)

A
rsenic as A

s (D
issolved)

B
oron as B

 (D
issolved) a

M
ercury as H

g (D
issolved)

S
elenium

 as S
e (D

issolved)

C
hrom

ium
 V

I as C
r

1832982 24672336 - 25% MC S 1 05-Oct-17 0.011 0.019 <0.0001 0.084 <0.001 0.01 0.015 0.02 <0.0001 0.041 0.019

1832983 24672340 - 24% MC S 2 05-Oct-17 0.018 0.029 <0.0001 0.146 <0.001 0.008 0.015 <0.01 <0.0001 0.041 0.029

1832984 24672344 - 23% MC S 3 05-Oct-17 0.022 0.016 <0.0001 0.122 0.012 0.034 0.005 <0.01 <0.0001 0.016 0.012

1832985 24672348 - 22% MC S 4 05-Oct-17 0.013 0.008 <0.0001 0.069 <0.001 0.011 0.01 <0.01 <0.0001 0.016 0.007

1832986 24672352 - 21% MC S 5 05-Oct-17 0.026 0.011 <0.0001 0.101 0.015 0.072 0.004 <0.01 <0.0001 0.01 0.006

  Contact 

 Date Printed

 Report Number EXR/250175 

 Table Number 1

  Fax +44 (0) 1283 554422

CEN Leachate 10:1

  Adrian Jefimiuk

11-Oct-2017

Kilnwood Vale, Horsham

Bretby Business Park, Ashby Road

Burton-on-Trent, Staffordshire, DE15 0YZ

  Tel  +44 (0) 1283 554400

  Client Name   Dunton Environmental Limited

Page 2 of 5
Where individual results are flagged see report notes for status.
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CEN Leachate 10:1 Analysis W250175

Customer
Site
Report No W250175

MethodID

C
U

S
T

S
E

R
V

IC
P

M
S

W

IC
P

W
A

T
V

A
R

K
O

N
E

N
S

LeachP
rep

ID Number Description Matrix Type Sampled

R
eport A

 (C
E

N
)C

N
ickel as N

i M
S

 (D
issolved)

C
hrom

ium
 as C

r M
S

 (D
issolved)

C
adm

ium
 as C

d M
S

 (D
issolved)

C
opper as C

u M
S

 (D
issolved)

Lead as P
b M

S
 (D

issolved)

Z
inc as Z

n M
S

 (D
issolved)

A
rsenic as A

s M
S

 (D
issolved)

M
ercury as H

g M
S

 (D
issolved)

S
elenium

 as S
e M

S
 (D

issolved)

B
oron as B

 (D
issolved) V

A
R

C
hrom

ium
 V

I. as C
r (K

one)

Leachate P
rep

� � � � � � � � � � �

EX/1832982 24672336 - 25% MC Laboratory Produced Leachate 05/10/17
EX/1832983 24672340 - 24% MC Laboratory Produced Leachate 05/10/17
EX/1832984 24672344 - 23% MC Laboratory Produced Leachate 05/10/17
EX/1832985 24672348 - 22% MC Laboratory Produced Leachate 05/10/17
EX/1832986 24672352 - 21% MC Laboratory Produced Leachate 05/10/17

Deviating Sample Key
A The sample was received in an inappropriate container for this analysis
B The sample was received without the correct preservation for this analysis
C Headspace present in the sample container
D The sampling date was not supplied so holding time may be compromised - applicable to all analysis
E Sample processing did not commence within the appropriate holding time
F Sample processing did not commence within the appropriate handling time
Requested Analysis Key

Analysis Required
Analysis dependant upon trigger result - Note: due date may be affected if triggered
No analysis scheduled

^ Analysis Subcontracted - Note: due date may vary

The integrity of data for samples/analysis that have been categorised as Deviating may be compromised. Data may not be representative of the sample at the time of sampling.

In-House Report Due 13-Oct-2017

Please note the results for any subcontracted analysis (identified with a '^') is likely to take up to an additional five working days.

Note: We will endeavour to prioritise samples to co mplete analysis within holding time; 
however any delay could result in samples becoming deviant whilst being processed in the 
laboratory. 

If sampling dates are missing or matrices unclassif ied then results will not be ISO 17025 
accredited. Please contact us as soon as possible t o provide missing information in order to 
reinstate accreditation. 

ESG Environmental Chemistry

Analytical and Deviating Sample Overview
Dunton Environmental Limited Consignment No S69469

Kilnwood Vale, Horsham Date Logged 05-Oct-2017

Page 3 of 5
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Matrix MethodID Analysis 
Basis

Method Description

Water ICPMSW As Received Direct quantitative determination of Metals in water samples using 
ICPMS

Water ICPWATVAR As Received Direct determination of Metals and Sulphate in water samples using 
ICPOES

Water KONENS As Received Direct analysis using discrete colorimetric analysis

Report Number: W/EXR/250175

Method Descriptions

Page 4 of 5
Where individual results are flagged see report notes for status.

EXR/250175 Ver. 1



Report Notes

Generic Notes

Soil/Solid Analysis

Unless stated otherwise,
- Results expressed as mg/kg have been calculated on the basis indicated in the Method Description table. 

         All results on MCERTS reports are reported on a 105ºC dry weight basis with the exception of pH and conductivity.
- Sulphate analysis not conducted in accordance with BS1377
- Water Soluble Sulphate is on a 2:1 water:soil extract

Waters Analysis
Unless stated otherwise results are expressed as mg/l
Nil : Where "Nil" has been entered against Total Alkalinity or Total Acidity this indicates that a measurement
was not required due to the inherent pH of the sample.

Oil analysis specific

Unless stated otherwise,
- Results are expressed as mg/kg
- SG is expressed as g/cm3@ 15oC

Gas (Tedlar bag) Analysis

Unless stated otherwise, results are expressed as ug/l

Asbestos Analysis

CH Denotes Chrysotile                TR Denotes Tremolite
CR Denotes Crocidolite               AC Denotes Actinolite
AM Denotes Amosite                  AN Denotes Anthophylite
NAIIS No Asbestos Identified in Sample
NADIS No Asbestos Detected In Sample

Symbol Reference

^  Sub-contracted analysis.
$$ Unable to analyse due to the nature of the sample
¶ Samples submitted for this analyte were not preserved on site in accordance with laboratory protocols.

This may have resulted in deterioration of the sample(s) during transit to the laboratory.
Consequently the reported data may not represent the concentration of the target analyte present in the sample 
at the time of sampling

¥ Results for guidance only due to possible interference
& Blank corrected result
I.S Insufficient sample to complete requested analysis
I.S(g) Insufficient sample to re-analyse, results for guidance only
Intf  Unable to analyse due to interferences
N.D Not determined                   N.Det Not detected
N.F No Flow
NS Information Not Supplied
Req Analysis requested, see attached sheets for results
Þ Raised detection limit due to nature of the sample
* All accreditation has been removed by the laboratory for this result
‡ MCERTS accreditation has been removed for this result
§ accreditation has been removed for this result as it is a non-accredited matrix

Note:  The Laboratory may only claim that data is accredited when all of the requirements of our Quality
System have been met. Where these requirements have not been met the laboratory may elect to include the data 
in its final report and remove the accreditation from individual data items if it believes that the validity of the
data has not been affected. If further details are required of the circumstances which have led to the removal of 
accreditation then please do not hesitate to contact the laboratory.
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 Client :

 Site :

 Report Number :

Lab ID Number Client ID

EX/1832982 24672336 - 25% MC S 1
EX/1832983 24672340 - 24% MC S 2
EX/1832984 24672344 - 23% MC S 3
EX/1832985 24672348 - 22% MC S 4
EX/1832986 24672352 - 21% MC S 5

Sample Descriptions

Dunton Environmental Limited

Kilnwood Vale, Horsham

W25_0175

Description

Laboratory Produced Leachate
Laboratory Produced Leachate
Laboratory Produced Leachate
Laboratory Produced Leachate
Laboratory Produced Leachate
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Report Reference: 66444R1 
Report Status: Final Report 

Appendix D 
Bewbush water quality data 



Vukan Andjelkovic QTS Environmental Ltd

Dunton Environmental Ltd Unit 1

Rose Lane Industrial Estate

Rose Lane

Lenham Heath

Kent

ME17 2JN

t: 01622 850410
russell.jarvis@qtsenvironmental.com

Site Reference: Kilnwood Vale, Phase 2.4                                                                            

Project / Job Ref: DTR16525

Order No: None Supplied

Sample Receipt Date: 20/04/2017

Sample Scheduled Date: 20/04/2017

Report Issue Number: 1

Reporting Date: 26/04/2017

Authorised by: Authorised by:

Kevin Old Dave Ashworth

Associate Director of Laboratory Deputy Quality Manager

QTSE is the trading name of DETS Ltd, company registration number 03705645

Unit 1

Tamebridge Industrial Estate

Perry Barr

Aldridge Road

B42 2TX

QTS Environmental Report No: 17-57942
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17/04/17

None Supplied

Sample 1 - 

Downstream

None Supplied

None Supplied

264275

Determinand Unit RL Accreditation

pH pH Units N/a ISO17025 7.9

Electrical Conductivity uS/cm < 5 NONE 417

Chloride mg/l < 1 ISO17025 44

Total Organic Carbon (TOC) mg/l < 0.1 NONE 7.4

Chemical Oxygen Demand mg/l < 5 NONE 13

Biological Oxygen Demand mg/l < 5 NONE < 5

Total Suspended Solids mg/l < 5 NONE 43

Calcium (dissolved) mg/l < 0.2 ISO17025 31

Magnesium (dissolved) mg/l < 0.1 ISO17025 4.9

Total Phenols (monohydric) ug/l < 10 NONE < 10

Subcontracted analysis 
(S)

Insufficient sample 
I/S

Unsuitable Sample 
U/S

Kent ME17 2JN           

QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

  Tel : 01622 850410             

Water Analysis Certificate

QTS Environmental Report No:  17-57942 Date Sampled

Dunton Environmental Ltd Time Sampled

Reporting Date:  26/04/2017 QTSE Sample No

Site Reference:  Kilnwood Vale, Phase 2.4 TP / BH No

Project / Job Ref:  DTR16525 Additional Refs

Order No:  None Supplied Depth (m)
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17/04/17

None Supplied

Sample 1 - 

Downstream

None Supplied

None Supplied

264275

Determinand Unit RL Accreditation

Naphthalene ug/l < 0.01 NONE 0.02

Acenaphthylene ug/l < 0.01 NONE < 0.01

Acenaphthene ug/l < 0.01 NONE 0.01

Fluorene ug/l < 0.01 NONE < 0.01

Phenanthrene ug/l < 0.01 NONE 0.02

Anthracene ug/l < 0.01 NONE < 0.01

Fluoranthene ug/l < 0.01 NONE < 0.01

Pyrene ug/l < 0.01 NONE < 0.01

Benzo(a)anthracene ug/l < 0.01 NONE < 0.01

Chrysene ug/l < 0.01 NONE < 0.01

Benzo(b)fluoranthene ug/l < 0.01 NONE < 0.01

Benzo(k)fluoranthene ug/l < 0.01 NONE < 0.01

Benzo(a)pyrene ug/l < 0.01 NONE < 0.01

Indeno(1,2,3-cd)pyrene ug/l < 0.01 NONE < 0.01

Dibenz(a,h)anthracene ug/l < 0.01 NONE < 0.01

Benzo(ghi)perylene ug/l< 0.008 NONE < 0.008

Total EPA-16 PAHs ug/l < 0.01 NONE 0.05

-

Kent ME17 2JN           

      QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

  Tel : 01622 850410             

Water Analysis Certificate - Speciated PAH

QTS Environmental Report No:  17-57942 Date Sampled

Dunton Environmental Ltd Time Sampled

Reporting Date:  26/04/2017 QTSE Sample No

Site Reference:  Kilnwood Vale, Phase 2.4 TP / BH No

Project / Job Ref:  DTR16525 Additional Refs

Order No:  None Supplied Depth (m)
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Matrix Analysed 

On

Determinand Brief Method Description Method 

No

Water UF Alkalinity
Determination of alkalinity by titration against hydrochloric acid using bromocresol green as the end 

point
E103

Water UF BTEX Determination of BTEX by headspace GC-MS E101

Water F Cations Determination of cations by filtration followed by ICP-MS E102

Water UF Chemical Oxygen Demand (COD) Determination using a COD reactor followed by colorimetry E112

Water F Chloride Determination of chloride by filtration & analysed by ion chromatography E109

Water F Chromium - Hexavalent Determination of hexavalent chromium by acidification, addition of 1,5 diphenylcarbazide followed by colorimetryE116

Water UF Cyanide - Complex Determination of complex cyanide by distillation followed by colorimetry E115

Water UF Cyanide - Free Determination of free cyanide by distillation followed by colorimetry E115

Water UF Cyanide - Total Determination of total cyanide by distillation followed by colorimetry E115

Water UF Cyclohexane Extractable Matter (CEM) Gravimetrically determined through liquid:liquid extraction with cyclohexane E111

Water F Diesel Range Organics (C10 - C24) Determination of liquid:liquid extraction with hexane followed by GC-FID E104

Water F Dissolved Organic Content (DOC) Determination of DOC by filtration followed by low heat with persulphate addition followed by IR detection E110

Water UF Electrical Conductivity Determination of electrical conductivity by electrometric measurement E123

Water F EPH (C10 – C40) Determination of liquid:liquid extraction with hexane followed by GC-FID E104

Water F
EPH TEXAS (C6-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C40)

Determination of liquid:liquid extraction with hexane followed by GC-FID for C8 to C40. C6 to C8 by 

headspace GC-MS
E104

Water F Fluoride Determination of Fluoride by filtration & analysed by ion chromatography E109

Water F Hardness Determination of Ca and Mg by ICP-MS followed by calculation E102

Leachate F Leachate Preparation - NRA Based on National Rivers Authority leaching test 1994 E301

Leachate F Leachate Preparation - WAC Based on BS EN 12457 Pt1, 2, 3 E302

Water F Metals Determination of metals by filtration followed by ICP-MS E102

Water F Mineral Oil (C10 - C40) Determination of liquid:liquid extraction with hexane followed by GI-FID E104

Water F Nitrate Determination of nitrate by filtration & analysed by ion chromatography E109

Water UF Monohydric Phenol Determination of phenols by distillation followed by colorimetry E121

Water F PAH - Speciated (EPA 16)
Determination of PAH compounds by concentration through SPE cartridge, collection in 

dichloromethane followed by GC-MS
E105

Water F PCB - 7 Congeners Determination of PCB compounds by concentration through SPE cartridge, collection in dichloromethane followed by GC-MSE108

Water UF Petroleum Ether Extract (PEE) Gravimetrically determined through liquid:liquid extraction with petroleum ether E111

Water UF pH Determination of pH by electrometric measurement E107

Water F Phosphate Determination of phosphate by filtration & analysed by ion chromatography E109

Water UF Redox Potential Determination of redox potential by electrometric measurement E113

Water F Sulphate (as SO4) Determination of sulphate by filtration & analysed by ion chromatography E109

Water UF Sulphide Determination of sulphide by distillation followed by colorimetry E118

Water F SVOC
Determination of semi-volatile organic compounds by concentration through SPE cartridge, collection in 

dichloromethane followed by GC-MS
E106

Water UF Toluene Extractable Matter (TEM) Gravimetrically determined through liquid:liquid extraction with toluene E111

Water UF Total Organic Carbon (TOC) Low heat with persulphate addition followed by IR detection E110

Water F

TPH CWG (ali: C5-C6, C6-C8, C8-C10, 

C10-C12, C12-C16, C16-C21, C21-C34, 

aro: C5-C7, C7-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C35)

Determination of liquid:liquid extraction with hexane, fractionating with SPE followed by GC-FID for C8 

to C35. C5 to C8 by headspace GC-MS
E104

Water F

TPH LQM (ali: C5-C6, C6-C8, C8-C10, C10-

C12, C12-C16, C16-C35, C35-C44, aro: 

C5-C7, C7-C8, C8-C10, C10-C12, C12-

C16, C16-C21, C21-C35, C35-C44)

Determination of liquid:liquid extraction with hexane, fractionating with SPE followed by GC-FID for C8 

to C44. C5 to C8 by headspace GC-MS
E104

Water UF VOCs Determination of volatile organic compounds by headspace GC-MS E101

Water UF VPH (C6-C8 & C8-C10) Determination of hydrocarbons C6-C8 by headspace GC-MS & C8-C10 by GC-FID E101

Key

F Filtered

UF Unfiltered

Kent ME17 2JN           

QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

Order No:  None Supplied

Reporting Date:  26/04/2017

                                                                 Tel : 01622 850410                                                                                       '

Soil Analysis Certificate - Methodology & Miscellaneous Information

QTS Environmental Report No:  17-57942

Dunton Environmental Ltd

Site Reference:  Kilnwood Vale, Phase 2.4

Project / Job Ref:  DTR16525
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Michael Gillman QTS Environmental Ltd

Dunton Environmental Ltd Unit 1

Rose Lane Industrial Estate

Rose Lane

Lenham Heath

Kent

ME17 2JN

t: 01622 850410
russell.jarvis@qtsenvironmental.com

Site Reference: Kilnwood Vale 2.2B - 2.6                                                                            

Project / Job Ref: DTR16525

Order No: None Supplied

Sample Receipt Date: 06/07/2017

Sample Scheduled Date: 12/07/2017

Report Issue Number: 1

Reporting Date: 18/07/2017

Authorised by: Authorised by:

Kevin Old Russell Jarvis

Associate Director of Laboratory Associate Director of Client Services

QTSE is the trading name of DETS Ltd, company registration number 03705645

Unit 1

Tamebridge Industrial Estate

Perry Barr

Aldridge Road

B42 2TX

QTS Environmental Report No: 17-61456
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05/07/17

None Supplied

Sample 1

None Supplied

None Supplied

279170

Determinand Unit RL Accreditation

pH pH Units N/a ISO17025 7.3

Electrical Conductivity uS/cm < 5 NONE 631

Chloride mg/l < 1 ISO17025 68

Total Organic Carbon (TOC) mg/l < 0.1 NONE 13.3

Chemical Oxygen Demand mg/l < 5 NONE 26

Biological Oxygen Demand mg/l < 5 NONE 13

Total Suspended Solids mg/l < 5 NONE 96

Calcium (dissolved) mg/l < 0.2 ISO17025 80.6

Magnesium (dissolved) mg/l < 0.1 ISO17025 7.4

Total Phenols (monohydric) ug/l < 10 NONE < 10

Subcontracted analysis 
(S)

Insufficient sample 
I/S

Unsuitable Sample 
U/S

Kent ME17 2JN           

QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

  Tel : 01622 850410             

Water Analysis Certificate

QTS Environmental Report No:  17-61456 Date Sampled

Dunton Environmental Ltd Time Sampled

Reporting Date:  18/07/2017 QTSE Sample No

Site Reference:  Kilnwood Vale 2.2B - 2.6 TP / BH No

Project / Job Ref:  DTR16525 Additional Refs

Order No:  None Supplied Depth (m)
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05/07/17

None Supplied

Sample 1

None Supplied

None Supplied

279170

Determinand Unit RL Accreditation

Naphthalene ug/l < 0.01 NONE < 0.01

Acenaphthylene ug/l < 0.01 NONE < 0.01

Acenaphthene ug/l < 0.01 NONE < 0.01

Fluorene ug/l < 0.01 NONE < 0.01

Phenanthrene ug/l < 0.01 NONE 0.06

Anthracene ug/l < 0.01 NONE 0.01

Fluoranthene ug/l < 0.01 NONE 0.11

Pyrene ug/l < 0.01 NONE 0.08

Benzo(a)anthracene ug/l < 0.01 NONE < 0.01

Chrysene ug/l < 0.01 NONE < 0.01

Benzo(b)fluoranthene ug/l < 0.01 NONE < 0.01

Benzo(k)fluoranthene ug/l < 0.01 NONE < 0.01

Benzo(a)pyrene ug/l < 0.01 NONE < 0.01

Indeno(1,2,3-cd)pyrene ug/l < 0.01 NONE < 0.01

Dibenz(a,h)anthracene ug/l < 0.01 NONE < 0.01

Benzo(ghi)perylene ug/l< 0.008 NONE < 0.008

Total EPA-16 PAHs ug/l < 0.01 NONE 0.26

-

Kent ME17 2JN           

      QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

  Tel : 01622 850410             

Water Analysis Certificate - Speciated PAH

QTS Environmental Report No:  17-61456 Date Sampled

Dunton Environmental Ltd Time Sampled

Reporting Date:  18/07/2017 QTSE Sample No

Site Reference:  Kilnwood Vale 2.2B - 2.6 TP / BH No

Project / Job Ref:  DTR16525 Additional Refs

Order No:  None Supplied Depth (m)

Page 3 of 4



Matrix Analysed 

On

Determinand Brief Method Description Method 

No

Water UF Alkalinity
Determination of alkalinity by titration against hydrochloric acid using bromocresol green as the end 

point
E103

Water UF BTEX Determination of BTEX by headspace GC-MS E101

Water F Cations Determination of cations by filtration followed by ICP-MS E102

Water UF Chemical Oxygen Demand (COD) Determination using a COD reactor followed by colorimetry E112

Water F Chloride Determination of chloride by filtration & analysed by ion chromatography E109

Water F Chromium - Hexavalent Determination of hexavalent chromium by acidification, addition of 1,5 diphenylcarbazide followed by colorimetryE116

Water UF Cyanide - Complex Determination of complex cyanide by distillation followed by colorimetry E115

Water UF Cyanide - Free Determination of free cyanide by distillation followed by colorimetry E115

Water UF Cyanide - Total Determination of total cyanide by distillation followed by colorimetry E115

Water UF Cyclohexane Extractable Matter (CEM) Gravimetrically determined through liquid:liquid extraction with cyclohexane E111

Water F Diesel Range Organics (C10 - C24) Determination of liquid:liquid extraction with hexane followed by GC-FID E104

Water F Dissolved Organic Content (DOC) Determination of DOC by filtration followed by low heat with persulphate addition followed by IR detection E110

Water UF Electrical Conductivity Determination of electrical conductivity by electrometric measurement E123

Water F EPH (C10 – C40) Determination of liquid:liquid extraction with hexane followed by GC-FID E104

Water F
EPH TEXAS (C6-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C40)

Determination of liquid:liquid extraction with hexane followed by GC-FID for C8 to C40. C6 to C8 by 

headspace GC-MS
E104

Water F Fluoride Determination of Fluoride by filtration & analysed by ion chromatography E109

Water F Hardness Determination of Ca and Mg by ICP-MS followed by calculation E102

Leachate F Leachate Preparation - NRA Based on National Rivers Authority leaching test 1994 E301

Leachate F Leachate Preparation - WAC Based on BS EN 12457 Pt1, 2, 3 E302

Water F Metals Determination of metals by filtration followed by ICP-MS E102

Water F Mineral Oil (C10 - C40) Determination of liquid:liquid extraction with hexane followed by GI-FID E104

Water F Nitrate Determination of nitrate by filtration & analysed by ion chromatography E109

Water UF Monohydric Phenol Determination of phenols by distillation followed by colorimetry E121

Water F PAH - Speciated (EPA 16)
Determination of PAH compounds by concentration through SPE cartridge, collection in 

dichloromethane followed by GC-MS
E105

Water F PCB - 7 Congeners Determination of PCB compounds by concentration through SPE cartridge, collection in dichloromethane followed by GC-MSE108

Water UF Petroleum Ether Extract (PEE) Gravimetrically determined through liquid:liquid extraction with petroleum ether E111

Water UF pH Determination of pH by electrometric measurement E107

Water F Phosphate Determination of phosphate by filtration & analysed by ion chromatography E109

Water UF Redox Potential Determination of redox potential by electrometric measurement E113

Water F Sulphate (as SO4) Determination of sulphate by filtration & analysed by ion chromatography E109

Water UF Sulphide Determination of sulphide by distillation followed by colorimetry E118

Water F SVOC
Determination of semi-volatile organic compounds by concentration through SPE cartridge, collection in 

dichloromethane followed by GC-MS
E106

Water UF Toluene Extractable Matter (TEM) Gravimetrically determined through liquid:liquid extraction with toluene E111

Water UF Total Organic Carbon (TOC) Low heat with persulphate addition followed by IR detection E110

Water F

TPH CWG (ali: C5-C6, C6-C8, C8-C10, 

C10-C12, C12-C16, C16-C21, C21-C34, 

aro: C5-C7, C7-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C35)

Determination of liquid:liquid extraction with hexane, fractionating with SPE followed by GC-FID for C8 

to C35. C5 to C8 by headspace GC-MS
E104

Water F

TPH LQM (ali: C5-C6, C6-C8, C8-C10, C10-

C12, C12-C16, C16-C35, C35-C44, aro: 

C5-C7, C7-C8, C8-C10, C10-C12, C12-

C16, C16-C21, C21-C35, C35-C44)

Determination of liquid:liquid extraction with hexane, fractionating with SPE followed by GC-FID for C8 

to C44. C5 to C8 by headspace GC-MS
E104

Water UF VOCs Determination of volatile organic compounds by headspace GC-MS E101

Water UF VPH (C6-C8 & C8-C10) Determination of hydrocarbons C6-C8 by headspace GC-MS & C8-C10 by GC-FID E101

Key

F Filtered

UF Unfiltered

Kent ME17 2JN           

QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

Order No:  None Supplied

Reporting Date:  18/07/2017

                                                                 Tel : 01622 850410                                                                                       '

Soil Analysis Certificate - Methodology & Miscellaneous Information

QTS Environmental Report No:  17-61456

Dunton Environmental Ltd

Site Reference:  Kilnwood Vale 2.2B - 2.6

Project / Job Ref:  DTR16525
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Michael Gillman QTS Environmental Ltd

Dunton Environmental Ltd Unit 1

Rose Lane Industrial Estate

Rose Lane

Lenham Heath

Kent

ME17 2JN

t: 01622 850410
russell.jarvis@qtsenvironmental.com

Site Reference: Kilnwood Vale 2.2B - 2.6                                                                            

Project / Job Ref: DTR 16525

Order No: None Supplied

Sample Receipt Date: 27/09/2017

Sample Scheduled Date: 28/09/2017

Report Issue Number: 1

Reporting Date: 04/10/2017

Authorised by: Authorised by:

Kevin Old Russell Jarvis

Associate Director of Laboratory Associate Director of Client Services

QTSE is the trading name of DETS Ltd, company registration number 03705645

Unit 1

Tamebridge Industrial Estate

Perry Barr

Aldridge Road

B42 2TX

QTS Environmental Report No: 17-64875
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22/09/17

None Supplied

Stream 01

Bewbush Brook

None Supplied

292956

Determinand Unit RL Accreditation

pH pH Units N/a ISO17025 7.6

Electrical Conductivity uS/cm < 5 NONE 504

Chloride mg/l < 1 ISO17025 45

Total Organic Carbon (TOC) mg/l < 0.1 NONE 61

Chemical Oxygen Demand mg/l < 5 NONE 19

Biological Oxygen Demand mg/l < 5 NONE 23

Total Suspended Solids mg/l < 5 NONE 5

Calcium (dissolved) mg/l < 0.2 ISO17025 52.5

Magnesium (dissolved) mg/l < 0.1 ISO17025 4.8

Total Phenols (monohydric) ug/l < 10 NONE < 10

Subcontracted analysis 
(S)

Insufficient sample 
I/S

Unsuitable Sample 
U/S

Kent ME17 2JN           

QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

  Tel : 01622 850410             

Water Analysis Certificate

QTS Environmental Report No:  17-64875 Date Sampled

Dunton Environmental Ltd Time Sampled

Reporting Date:  04/10/2017 QTSE Sample No

Site Reference:  Kilnwood Vale 2.2B - 2.6 TP / BH No

Project / Job Ref:  DTR 16525 Additional Refs

Order No:  None Supplied Depth (m)

Page 2 of 4



22/09/17

None Supplied

Stream 01

Bewbush Brook

None Supplied

292956

Determinand Unit RL Accreditation

Naphthalene ug/l < 0.01 NONE 0.02

Acenaphthylene ug/l < 0.01 NONE < 0.01

Acenaphthene ug/l < 0.01 NONE < 0.01

Fluorene ug/l < 0.01 NONE < 0.01

Phenanthrene ug/l < 0.01 NONE 0.03

Anthracene ug/l < 0.01 NONE < 0.01

Fluoranthene ug/l < 0.01 NONE 0.02

Pyrene ug/l < 0.01 NONE 0.02

Benzo(a)anthracene ug/l < 0.01 NONE < 0.01

Chrysene ug/l < 0.01 NONE < 0.01

Benzo(b)fluoranthene ug/l < 0.01 NONE < 0.01

Benzo(k)fluoranthene ug/l < 0.01 NONE < 0.01

Benzo(a)pyrene ug/l < 0.01 NONE < 0.01

Indeno(1,2,3-cd)pyrene ug/l < 0.01 NONE < 0.01

Dibenz(a,h)anthracene ug/l < 0.01 NONE < 0.01

Benzo(ghi)perylene ug/l< 0.008 NONE < 0.008

Total EPA-16 PAHs ug/l < 0.01 NONE 0.09

-

Kent ME17 2JN           

      QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

  Tel : 01622 850410             

Water Analysis Certificate - Speciated PAH

QTS Environmental Report No:  17-64875 Date Sampled

Dunton Environmental Ltd Time Sampled

Reporting Date:  04/10/2017 QTSE Sample No

Site Reference:  Kilnwood Vale 2.2B - 2.6 TP / BH No

Project / Job Ref:  DTR 16525 Additional Refs

Order No:  None Supplied Depth (m)

Page 3 of 4



Matrix Analysed 

On

Determinand Brief Method Description Method 

No

Water UF Alkalinity
Determination of alkalinity by titration against hydrochloric acid using bromocresol green as the end 

point
E103

Water UF BTEX Determination of BTEX by headspace GC-MS E101

Water F Cations Determination of cations by filtration followed by ICP-MS E102

Water UF Chemical Oxygen Demand (COD) Determination using a COD reactor followed by colorimetry E112

Water F Chloride Determination of chloride by filtration & analysed by ion chromatography E109

Water F Chromium - Hexavalent Determination of hexavalent chromium by acidification, addition of 1,5 diphenylcarbazide followed by colorimetryE116

Water UF Cyanide - Complex Determination of complex cyanide by distillation followed by colorimetry E115

Water UF Cyanide - Free Determination of free cyanide by distillation followed by colorimetry E115

Water UF Cyanide - Total Determination of total cyanide by distillation followed by colorimetry E115

Water UF Cyclohexane Extractable Matter (CEM) Gravimetrically determined through liquid:liquid extraction with cyclohexane E111

Water F Diesel Range Organics (C10 - C24) Determination of liquid:liquid extraction with hexane followed by GC-FID E104

Water F Dissolved Organic Content (DOC) Determination of DOC by filtration followed by low heat with persulphate addition followed by IR detection E110

Water UF Electrical Conductivity Determination of electrical conductivity by electrometric measurement E123

Water F EPH (C10 – C40) Determination of liquid:liquid extraction with hexane followed by GC-FID E104

Water F
EPH TEXAS (C6-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C40)

Determination of liquid:liquid extraction with hexane followed by GC-FID for C8 to C40. C6 to C8 by 

headspace GC-MS
E104

Water F Fluoride Determination of Fluoride by filtration & analysed by ion chromatography E109

Water F Hardness Determination of Ca and Mg by ICP-MS followed by calculation E102

Leachate F Leachate Preparation - NRA Based on National Rivers Authority leaching test 1994 E301

Leachate F Leachate Preparation - WAC Based on BS EN 12457 Pt1, 2, 3 E302

Water F Metals Determination of metals by filtration followed by ICP-MS E102

Water F Mineral Oil (C10 - C40) Determination of liquid:liquid extraction with hexane followed by GI-FID E104

Water F Nitrate Determination of nitrate by filtration & analysed by ion chromatography E109

Water UF Monohydric Phenol Determination of phenols by distillation followed by colorimetry E121

Water F PAH - Speciated (EPA 16)
Determination of PAH compounds by concentration through SPE cartridge, collection in 

dichloromethane followed by GC-MS
E105

Water F PCB - 7 Congeners Determination of PCB compounds by concentration through SPE cartridge, collection in dichloromethane followed by GC-MSE108

Water UF Petroleum Ether Extract (PEE) Gravimetrically determined through liquid:liquid extraction with petroleum ether E111

Water UF pH Determination of pH by electrometric measurement E107

Water F Phosphate Determination of phosphate by filtration & analysed by ion chromatography E109

Water UF Redox Potential Determination of redox potential by electrometric measurement E113

Water F Sulphate (as SO4) Determination of sulphate by filtration & analysed by ion chromatography E109

Water UF Sulphide Determination of sulphide by distillation followed by colorimetry E118

Water F SVOC
Determination of semi-volatile organic compounds by concentration through SPE cartridge, collection in 

dichloromethane followed by GC-MS
E106

Water UF Toluene Extractable Matter (TEM) Gravimetrically determined through liquid:liquid extraction with toluene E111

Water UF Total Organic Carbon (TOC) Low heat with persulphate addition followed by IR detection E110

Water F

TPH CWG (ali: C5-C6, C6-C8, C8-C10, 

C10-C12, C12-C16, C16-C21, C21-C34, 

aro: C5-C7, C7-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C35)

Determination of liquid:liquid extraction with hexane, fractionating with SPE followed by GC-FID for C8 

to C35. C5 to C8 by headspace GC-MS
E104

Water F

TPH LQM (ali: C5-C6, C6-C8, C8-C10, C10-

C12, C12-C16, C16-C35, C35-C44, aro: 

C5-C7, C7-C8, C8-C10, C10-C12, C12-

C16, C16-C21, C21-C35, C35-C44)

Determination of liquid:liquid extraction with hexane, fractionating with SPE followed by GC-FID for C8 

to C44. C5 to C8 by headspace GC-MS
E104

Water UF VOCs Determination of volatile organic compounds by headspace GC-MS E101

Water UF VPH (C6-C8 & C8-C10) Determination of hydrocarbons C6-C8 by headspace GC-MS & C8-C10 by GC-FID E101

Key

F Filtered

UF Unfiltered

Kent ME17 2JN           

QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

Order No:  None Supplied

Reporting Date:  04/10/2017

                                                                 Tel : 01622 850410                                                                                       '

Soil Analysis Certificate - Methodology & Miscellaneous Information

QTS Environmental Report No:  17-64875

Dunton Environmental Ltd

Site Reference:  Kilnwood Vale 2.2B - 2.6

Project / Job Ref:  DTR 16525

Page 4 of 4



Michael Gillman QTS Environmental Ltd

Dunton Environmental Ltd Unit 1

Rose Lane Industrial Estate

Rose Lane

Lenham Heath

Kent

ME17 2JN

t: 01622 850410
russell.jarvis@qtsenvironmental.com

Site Reference: Kilnwood Vale 2.2B - 2.6                                                                            

Project / Job Ref: DTR 16525

Order No: None Supplied

Sample Receipt Date: 20/10/2017

Sample Scheduled Date: 23/10/2017

Report Issue Number: 1

Reporting Date: 27/10/2017

Authorised by: Authorised by:

Kevin Old Dave Ashworth

Associate Director of Laboratory Deputy Quality Manager

QTSE is the trading name of DETS Ltd, company registration number 03705645

Unit 1

Tamebridge Industrial Estate

Perry Barr

Aldridge Road

B42 2TX

QTS Environmental Report No: 17-66015

Page 1 of 4

mailto:russell.jarvis@qtsenvironmental.com


19/10/17

None Supplied

Stream (Bewbush 

Brook)

None Supplied

None Supplied

297561

Determinand Unit RL Accreditation

pH pH Units N/a ISO17025 7.5

Electrical Conductivity uS/cm < 5 NONE 480

Chloride mg/l < 1 ISO17025 40

Total Organic Carbon (TOC) mg/l < 0.1 NONE 7.5

Chemical Oxygen Demand mg/l < 5 NONE 15

Biological Oxygen Demand mg/l < 5 NONE 7

Total Suspended Solids mg/l < 5 NONE 9

Settleable Solids mg/l < 10 NONE < 10

Cadmium (dissolved) ug/l < 0.4 ISO17025 < 0.4

Magnesium (dissolved) mg/l < 0.1 ISO17025 5.4

Total Phenols (monohydric) ug/l < 10 NONE < 10

Subcontracted analysis 
(S)

Insufficient sample 
I/S

Unsuitable Sample 
U/S

Kent ME17 2JN           

QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

  Tel : 01622 850410             

Water Analysis Certificate

QTS Environmental Report No:  17-66015 Date Sampled

Dunton Environmental Ltd Time Sampled

Reporting Date:  27/10/2017 QTSE Sample No

Site Reference:  Kilnwood Vale 2.2B - 2.6 TP / BH No

Project / Job Ref:  DTR 16525 Additional Refs

Order No:  None Supplied Depth (m)

Page 2 of 4



19/10/17

None Supplied

Stream (Bewbush 

Brook)

None Supplied

None Supplied

297561

Determinand Unit RL Accreditation

Naphthalene ug/l < 0.01 NONE 0.02

Acenaphthylene ug/l < 0.01 NONE < 0.01

Acenaphthene ug/l < 0.01 NONE < 0.01

Fluorene ug/l < 0.01 NONE < 0.01

Phenanthrene ug/l < 0.01 NONE 0.02

Anthracene ug/l < 0.01 NONE < 0.01

Fluoranthene ug/l < 0.01 NONE < 0.01

Pyrene ug/l < 0.01 NONE < 0.01

Benzo(a)anthracene ug/l < 0.01 NONE < 0.01

Chrysene ug/l < 0.01 NONE < 0.01

Benzo(b)fluoranthene ug/l < 0.01 NONE < 0.01

Benzo(k)fluoranthene ug/l < 0.01 NONE < 0.01

Benzo(a)pyrene ug/l < 0.01 NONE < 0.01

Indeno(1,2,3-cd)pyrene ug/l < 0.01 NONE < 0.01

Dibenz(a,h)anthracene ug/l < 0.01 NONE < 0.01

Benzo(ghi)perylene ug/l< 0.008 NONE < 0.008

Total EPA-16 PAHs ug/l < 0.01 NONE 0.04

-

Kent ME17 2JN           

      QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

  Tel : 01622 850410             

Water Analysis Certificate - Speciated PAH

QTS Environmental Report No:  17-66015 Date Sampled

Dunton Environmental Ltd Time Sampled

Reporting Date:  27/10/2017 QTSE Sample No

Site Reference:  Kilnwood Vale 2.2B - 2.6 TP / BH No

Project / Job Ref:  DTR 16525 Additional Refs

Order No:  None Supplied Depth (m)

Page 3 of 4



Matrix Analysed 

On

Determinand Brief Method Description Method 

No

Water UF Alkalinity
Determination of alkalinity by titration against hydrochloric acid using bromocresol green as the end 

point
E103

Water UF BTEX Determination of BTEX by headspace GC-MS E101

Water F Cations Determination of cations by filtration followed by ICP-MS E102

Water UF Chemical Oxygen Demand (COD) Determination using a COD reactor followed by colorimetry E112

Water F Chloride Determination of chloride by filtration & analysed by ion chromatography E109

Water F Chromium - Hexavalent Determination of hexavalent chromium by acidification, addition of 1,5 diphenylcarbazide followed by colorimetryE116

Water UF Cyanide - Complex Determination of complex cyanide by distillation followed by colorimetry E115

Water UF Cyanide - Free Determination of free cyanide by distillation followed by colorimetry E115

Water UF Cyanide - Total Determination of total cyanide by distillation followed by colorimetry E115

Water UF Cyclohexane Extractable Matter (CEM) Gravimetrically determined through liquid:liquid extraction with cyclohexane E111

Water F Diesel Range Organics (C10 - C24) Determination of liquid:liquid extraction with hexane followed by GC-FID E104

Water F Dissolved Organic Content (DOC) Determination of DOC by filtration followed by low heat with persulphate addition followed by IR detection E110

Water UF Electrical Conductivity Determination of electrical conductivity by electrometric measurement E123

Water F EPH (C10 – C40) Determination of liquid:liquid extraction with hexane followed by GC-FID E104

Water F
EPH TEXAS (C6-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C40)

Determination of liquid:liquid extraction with hexane followed by GC-FID for C8 to C40. C6 to C8 by 

headspace GC-MS
E104

Water F Fluoride Determination of Fluoride by filtration & analysed by ion chromatography E109

Water F Hardness Determination of Ca and Mg by ICP-MS followed by calculation E102

Leachate F Leachate Preparation - NRA Based on National Rivers Authority leaching test 1994 E301

Leachate F Leachate Preparation - WAC Based on BS EN 12457 Pt1, 2, 3 E302

Water F Metals Determination of metals by filtration followed by ICP-MS E102

Water F Mineral Oil (C10 - C40) Determination of liquid:liquid extraction with hexane followed by GI-FID E104

Water F Nitrate Determination of nitrate by filtration & analysed by ion chromatography E109

Water UF Monohydric Phenol Determination of phenols by distillation followed by colorimetry E121

Water F PAH - Speciated (EPA 16)
Determination of PAH compounds by concentration through SPE cartridge, collection in 

dichloromethane followed by GC-MS
E105

Water F PCB - 7 Congeners Determination of PCB compounds by concentration through SPE cartridge, collection in dichloromethane followed by GC-MSE108

Water UF Petroleum Ether Extract (PEE) Gravimetrically determined through liquid:liquid extraction with petroleum ether E111

Water UF pH Determination of pH by electrometric measurement E107

Water F Phosphate Determination of phosphate by filtration & analysed by ion chromatography E109

Water UF Redox Potential Determination of redox potential by electrometric measurement E113

Water F Sulphate (as SO4) Determination of sulphate by filtration & analysed by ion chromatography E109

Water UF Sulphide Determination of sulphide by distillation followed by colorimetry E118

Water F SVOC
Determination of semi-volatile organic compounds by concentration through SPE cartridge, collection in 

dichloromethane followed by GC-MS
E106

Water UF Toluene Extractable Matter (TEM) Gravimetrically determined through liquid:liquid extraction with toluene E111

Water UF Total Organic Carbon (TOC) Low heat with persulphate addition followed by IR detection E110

Water F

TPH CWG (ali: C5-C6, C6-C8, C8-C10, 

C10-C12, C12-C16, C16-C21, C21-C34, 

aro: C5-C7, C7-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C35)

Determination of liquid:liquid extraction with hexane, fractionating with SPE followed by GC-FID for C8 

to C35. C5 to C8 by headspace GC-MS
E104

Water F

TPH LQM (ali: C5-C6, C6-C8, C8-C10, C10-

C12, C12-C16, C16-C35, C35-C44, aro: 

C5-C7, C7-C8, C8-C10, C10-C12, C12-

C16, C16-C21, C21-C35, C35-C44)

Determination of liquid:liquid extraction with hexane, fractionating with SPE followed by GC-FID for C8 

to C44. C5 to C8 by headspace GC-MS
E104

Water UF VOCs Determination of volatile organic compounds by headspace GC-MS E101

Water UF VPH (C6-C8 & C8-C10) Determination of hydrocarbons C6-C8 by headspace GC-MS & C8-C10 by GC-FID E101

Key

F Filtered

UF Unfiltered

Kent ME17 2JN           

QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

Order No:  None Supplied

Reporting Date:  27/10/2017

                                                                 Tel : 01622 850410                                                                                       '

Soil Analysis Certificate - Methodology & Miscellaneous Information

QTS Environmental Report No:  17-66015

Dunton Environmental Ltd

Site Reference:  Kilnwood Vale 2.2B - 2.6

Project / Job Ref:  DTR 16525
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 Kilnwood Vale:  Waste recovery plan  
 
 

Report Reference: 66444R2 
Report Status: Final Report 

Appendix I 
Waste Classification Assessments 



Adrian Jefimiuk QTS Environmental Ltd

Dunton Environmental Ltd Unit 1

Rose Lane Industrial Estate

Rose Lane

Lenham Heath

Kent

ME17 2JN

t: 01622 850410
russell.jarvis@qtsenvironmental.com

Site Reference: Head Office                                                                                         

Project / Job Ref: None Supplied

Order No: None Supplied

Sample Receipt Date: 22/05/2017

Sample Scheduled Date: 22/05/2017

Report Issue Number: 1

Reporting Date: 25/05/2017

Authorised by: Authorised by:

Russell Jarvis Dave Ashworth

Associate Director of Client Services Deputy Quality Manager

QTSE is the trading name of DETS Ltd, company registration number 03705645

Unit 1

Tamebridge Industrial Estate

Perry Barr

Aldridge Road

B42 2TX

QTS Environmental Report No: 17-59273

Page 1 of 5

mailto:russell.jarvis@qtsenvironmental.com


19/05/17 19/05/17 19/05/17 19/05/17

None Supplied None Supplied None Supplied None Supplied

Cement Kiln Dust 

Sample 1

Cement Kiln Dust 

Sample 2

Cement Kiln Dust 

Sample 3

Cement Kiln Dust 

Sample 4

None Supplied None Supplied None Supplied None Supplied

None Supplied None Supplied None Supplied None Supplied

270033 270034 270035 270036

Determinand Unit RL Accreditation (n) (n) (n) (n) 

pH pH Units N/a MCERTS 12.9 13.1 13.0 13.1

Alkali Reserve g NaOH/100g < 0.1 NONE 10.8 8.2 8.8 9.2

Arsenic (As) mg/kg < 2 MCERTS 30 28 31 31

W/S Boron mg/kg < 1 NONE < 1 < 1 < 1 < 1

Cadmium (Cd) mg/kg < 0.2 MCERTS 24.7 24.3 25.2 24.7

Chromium (Cr) mg/kg < 2 MCERTS 39 37 40 38

Chromium (hexavalent) mg/kg < 2 NONE < 2 < 2 < 2 < 2

Copper (Cu) mg/kg < 4 MCERTS 59 58 62 57

Lead (Pb) mg/kg < 3 MCERTS 916 892 924 901

Mercury (Hg) mg/kg < 1 NONE < 1 < 1 < 1 < 1

Nickel (Ni) mg/kg < 3 MCERTS 25 23 25 24

Selenium (Se) mg/kg < 3 NONE < 3 < 3 < 3 < 3

Zinc (Zn) mg/kg < 3 MCERTS 838 803 848 830

Analytical results are expressed on a dry weight basis where samples are assisted-dried at less than 30
O
C

Subcontracted analysis 
(S)

(n) Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation

Kent ME17 2JN           

QTS Environmental Ltd     ' 

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

Tel : 01622 850410          '

Soil Analysis Certificate

QTS Environmental Report No:  17-59273 Date Sampled

Dunton Environmental Ltd Time Sampled

Reporting Date:  25/05/2017 QTSE Sample No

Analysis carried out on the dried sample is corrected for the stone content

Site Reference:  Head Office TP / BH No

Project / Job Ref:  None Supplied Additional Refs

Order No:  None Supplied Depth (m)

Page 2 of 5



19/05/17 19/05/17 19/05/17 19/05/17

None Supplied None Supplied None Supplied None Supplied

Cement Kiln Dust 

Sample 1

Cement Kiln Dust 

Sample 2

Cement Kiln Dust 

Sample 3

Cement Kiln Dust 

Sample 4

None Supplied None Supplied None Supplied None Supplied

None Supplied None Supplied None Supplied None Supplied

270033 270034 270035 270036

Determinand Unit RL Accreditation (n) (n) (n) (n) 

Naphthalene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Acenaphthylene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Acenaphthene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Fluorene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Phenanthrene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Anthracene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Fluoranthene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Pyrene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Benzo(a)anthracene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Chrysene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Benzo(b)fluoranthene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Benzo(k)fluoranthene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Benzo(a)pyrene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Indeno(1,2,3-cd)pyrene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Dibenz(a,h)anthracene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Benzo(ghi)perylene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1

Total EPA-16 PAHs mg/kg < 1.6 MCERTS < 1.6 < 1.6 < 1.6 < 1.6

Analytical results are expressed on a dry weight basis where samples are assisted-dried at less than 30
O
C

(n) Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation

Kent ME17 2JN           

QTS Environmental Ltd          

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

 Tel : 01622 850410          '

Soil Analysis Certificate - Speciated PAHs

QTS Environmental Report No:  17-59273 Date Sampled

Dunton Environmental Ltd Time Sampled

Reporting Date:  25/05/2017 QTSE Sample No

Site Reference:  Head Office TP / BH No

Project / Job Ref:  None Supplied Additional Refs

Order No:  None Supplied Depth (m)

Page 3 of 5



QTSE Sample No TP / BH No Additional Refs Depth (m)
Moisture 

Content (%)

  270033
Cement Kiln Dust 

Sample 1
None Supplied None Supplied < 0.1

  270034
Cement Kiln Dust 

Sample 2
None Supplied None Supplied < 0.1

  270035
Cement Kiln Dust 

Sample 3
None Supplied None Supplied < 0.1

  270036
Cement Kiln Dust 

Sample 4
None Supplied None Supplied 0.2

Moisture content is part of procedure E003 & is not an accredited test
Insufficient Sample 

I/S

Unsuitable Sample 
U/S

Project / Job Ref:  None Supplied

QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

Kent ME17 2JN           

                                                    Tel : 01622 850410                                                               '

Soil Analysis Certificate - Sample Descriptions

QTS Environmental Report No:  17-59273

Dunton Environmental Ltd

Site Reference:  Head Office

Light grey concrete

Order No:  None Supplied

Reporting Date:  25/05/2017

Sample Matrix Description

Light grey concrete

Light grey concrete

Light grey concrete

Page 4 of 5



Matrix Analysed 

On

Determinand Brief Method Description Method 

No

Soil D Boron - Water Soluble Determination of water soluble boron in soil by 2:1 hot water extract followed by ICP-OES E012

Soil AR BTEX Determination of BTEX by headspace GC-MS E001

Soil D Cations Determination of cations in soil by aqua-regia digestion followed by ICP-OES E002

Soil D Chloride - Water Soluble (2:1) Determination of chloride by extraction with water & analysed by ion chromatography E009

Soil AR Chromium - Hexavalent
Determination of hexavalent chromium in soil by extraction in water then by acidification, addition of 

1,5 diphenylcarbazide followed by colorimetry
E016

Soil AR Cyanide - Complex Determination of complex cyanide by distillation followed by colorimetry E015

Soil AR Cyanide - Free Determination of free cyanide by distillation followed by colorimetry E015

Soil AR Cyanide - Total Determination of total cyanide by distillation followed by colorimetry E015

Soil D Cyclohexane Extractable Matter (CEM) Gravimetrically determined through extraction with cyclohexane E011

Soil AR Diesel Range Organics (C10 - C24) Determination of hexane/acetone extractable hydrocarbons by GC-FID E004

Soil AR Electrical Conductivity
Determination of electrical conductivity by addition of saturated calcium sulphate followed by 

electrometric measurement
E022

Soil AR Electrical Conductivity Determination of electrical conductivity by addition of water followed by electrometric measurement E023

Soil D Elemental Sulphur Determination of elemental sulphur by solvent extraction followed by GC-MS E020

Soil AR EPH (C10 – C40) Determination of acetone/hexane extractable hydrocarbons by GC-FID E004

Soil AR EPH Product ID Determination of acetone/hexane extractable hydrocarbons by GC-FID E004

Soil AR
EPH TEXAS (C6-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C40)

Determination of acetone/hexane extractable hydrocarbons by GC-FID for C8 to C40. C6 to C8 by 

headspace GC-MS
E004

Soil D Fluoride - Water Soluble Determination of Fluoride by extraction with water & analysed by ion chromatography E009

Soil D FOC (Fraction Organic Carbon)
Determination of fraction of organic carbon by oxidising with potassium dichromate followed by 

titration with iron (II) sulphate
E010

Soil D Loss on Ignition @ 450oC
Determination of loss on ignition in soil by gravimetrically with the sample being ignited in a muffle 

furnace
E019

Soil D Magnesium - Water Soluble Determination of water soluble magnesium by extraction with water followed by ICP-OES E025

Soil D Metals Determination of metals by aqua-regia digestion followed by ICP-OES E002

Soil AR Mineral Oil (C10 - C40) Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE cartridge E004

Soil AR Moisture Content Moisture content; determined gravimetrically E003

Soil D Nitrate - Water Soluble (2:1) Determination of nitrate by extraction with water & analysed by ion chromatography E009

Soil D Organic Matter
Determination of organic matter by oxidising with potassium dichromate followed by titration with iron 

(II) sulphate
E010

Soil AR PAH - Speciated (EPA 16)
Determination of PAH compounds by extraction in acetone and hexane followed by GC-MS with the 

use of surrogate and internal standards
E005

Soil AR PCB - 7 Congeners Determination of PCB by extraction with acetone and hexane followed by GC-MS E008

Soil D Petroleum Ether Extract (PEE) Gravimetrically determined through extraction with petroleum ether E011

Soil AR pH Determination of pH by addition of water followed by electrometric measurement E007

Soil AR Phenols - Total (monohydric) Determination of phenols by distillation followed by colorimetry E021

Soil D Phosphate - Water Soluble (2:1) Determination of phosphate by extraction with water & analysed by ion chromatography E009

Soil D Sulphate (as SO4) - Total Determination of total sulphate by extraction with 10% HCl followed by ICP-OES E013

Soil D Sulphate (as SO4) - Water Soluble (2:1) Determination of sulphate by extraction with water & analysed by ion chromatography E009

Soil D Sulphate (as SO4) - Water Soluble (2:1) Determination of water soluble sulphate by extraction with water followed by ICP-OES E014

Soil AR Sulphide Determination of sulphide by distillation followed by colorimetry E018

Soil D Sulphur - Total Determination of total sulphur by extraction with aqua-regia followed by ICP-OES E024

Soil AR SVOC
Determination of semi-volatile organic compounds by extraction in acetone and hexane followed by GC-

MS
E006

Soil AR Thiocyanate (as SCN)
Determination of thiocyanate by extraction in caustic soda followed by acidification followed by 

addition of ferric nitrate followed by colorimetry
E017

Soil D Toluene Extractable Matter (TEM) Gravimetrically determined through extraction with toluene E011

Soil D Total Organic Carbon (TOC)
Determination of organic matter by oxidising with potassium dichromate followed by titration with iron 

(II) sulphate
E010

Soil AR

TPH CWG (ali: C5- C6, C6-C8, C8-C10, 

C10-C12, C12-C16, C16-C21, C21-C34, 

aro: C5-C7, C7-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C35)

Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE cartridge 

for C8 to C35. C5 to C8 by headspace GC-MS
E004

Soil AR

TPH LQM (ali: C5-C6, C6-C8, C8-C10, C10-

C12, C12-C16, C16-C35, C35-C44, aro: 

C5-C7, C7-C8, C8-C10, C10-C12, C12-

C16, C16-C21, C21-C35, C35-C44)

Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE cartridge 

for C8 to C44. C5 to C8 by headspace GC-MS
E004

Soil AR VOCs Determination of volatile organic compounds by headspace GC-MS E001

Soil AR VPH (C6-C8 & C8-C10) Determination of hydrocarbons C6-C8 by headspace GC-MS & C8-C10 by GC-FID E001

D Dried

AR As Received

Kent ME17 2JN           

QTS Environmental Ltd              

Unit 1, Rose Lane Industrial Estate          

  Rose Lane             

Lenham Heath           

Maidstone          

Order No:  None Supplied

Reporting Date:  25/05/2017

                                                                 Tel : 01622 850410                                                                                       '

Soil Analysis Certificate - Methodology & Miscellaneous Information

QTS Environmental Report No:  17-59273

Dunton Environmental Ltd

Site Reference:  Head Office

Project / Job Ref:  None Supplied

Page 5 of 5



www.hazwasteonline.com MLCCN-F2DUM-NKEFU Page 1 of 11

Waste Classification Report

MLCCN-F2DUM-NKEFU

Job name

Cement Kiln Dust Research

Description/Comments

 

Project

Cement Kiln Dust Research

Site

Kilnwood Vale

Waste Stream Template

Cement Kiln Dust Research
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# Sample Name Depth [m] Classification Result Hazard properties Page
1 Cement Kiln Dust Sample 1 Potentially Hazardous HP 4, HP 8 2

2 Cement Kiln Dust Sample 2 Potentially Hazardous HP 4, HP 8 4

3 Cement Kiln Dust Sample 3 Potentially Hazardous HP 4, HP 8 6

4 Cement Kiln Dust Sample 4 Potentially Hazardous HP 4, HP 8 8
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Classification of sample: Cement Kiln Dust Sample 1

  Potentially Hazardous Waste
Classified as 10 13 13 or 10 13 12 *

in the List of Waste

Sample details

Sample Name:
Cement Kiln Dust Sample 1

LoW Code:
Chapter: 10: Wastes from Thermal Processes
Entry: 10 13 13 or 10 13 12 * (solid wastes from gas treatment other

than those mentioned in 10 13 12 or solid wastes from gas
treatment containing hazardous substances)

Hazard properties (substances considered hazardous until shown otherwise)

HP 4: Irritant - skin irritation and eye damage "waste which on application can cause skin irritation or damage to the eye"

Risk phrases hit:

pH; pH "Assumed to be irritant/corrosive because of pH value"

Because of determinand:

pH: (conc.: 12.9 pH)

HP 8: Corrosive "waste which on application can cause skin corrosion"

Risk phrases hit:

pH; pH "Assumed to be irritant/corrosive because of pH value"

Because of determinand:

pH: (conc.: 12.9 pH)

Determinands

Moisture content: 0% No Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

CLP index number EC Number CAS Number

1
pH

12.9 pH 12.9 pH 12.9 pH
  PH

2
pH: acid/alkali reserve

10.8
gNaO
H

10.8
gNaO
H

10.8 gNaOH
 

3
arsenic { arsenic trioxide }

30 mg/kg 1.32 39.61 mg/kg 0.00396 %
033-003-00-0 215-481-4 1327-53-3

4
boron { diboron trioxide; boric oxide }

<1 mg/kg 3.22 <3.22 mg/kg <0.000322 % <LOD
005-008-00-8 215-125-8 1303-86-2

5
cadmium { cadmium sulfide }

1 24.7 mg/kg 1.285 31.746 mg/kg 0.00247 %
048-010-00-4 215-147-8 1306-23-6

6
chromium in chromium(III) compounds { chromium(III)
oxide } 39 mg/kg 1.462 57.001 mg/kg 0.0057 %

  215-160-9 1308-38-9

7
chromium in chromium(VI) compounds { chromium(VI)
oxide } <2 mg/kg 1.923 <3.846 mg/kg <0.000385 % <LOD

024-001-00-0 215-607-8 1333-82-0

8 copper { copper sulphate pentahydrate } 59 mg/kg 3.929 231.814 mg/kg 0.0232 %
029-023-00-4 231-847-6 7758-99-8
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#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

CLP index number EC Number CAS Number

9
lead { lead compounds with the exception of those
specified elsewhere in this Annex (worst case) } 1 916 mg/kg 916 mg/kg 0.0916 %

082-001-00-6

10
mercury { mercury dichloride }

<1 mg/kg 1.353 <1.353 mg/kg <0.000135 % <LOD
080-010-00-X 231-299-8 7487-94-7

11
nickel { nickel sulfate }

25 mg/kg 2.637 65.917 mg/kg 0.00659 %
028-009-00-5 232-104-9 7786-81-4

12

selenium { selenium compounds with the exception of
cadmium sulphoselenide and those specified elsewhere
in this Annex } <3 mg/kg 2.554 <7.661 mg/kg <0.000766 % <LOD

034-002-00-8

13
zinc { zinc sulphate }

838 mg/kg 2.469 2069.27 mg/kg 0.207 %030-006-00-9 231-793-3 [1]
231-793-3 [2]

7446-19-7 [1]
7733-02-0 [2]

Total: 0.342 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Potentially Hazardous result

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound
concentration

<LOD Below limit of detection
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: Cement Kiln Dust Sample 2

  Potentially Hazardous Waste
Classified as 10 13 13 or 10 13 12 *

in the List of Waste

Sample details

Sample Name:
Cement Kiln Dust Sample 2

LoW Code:
Chapter: 10: Wastes from Thermal Processes
Entry: 10 13 13 or 10 13 12 * (solid wastes from gas treatment other

than those mentioned in 10 13 12 or solid wastes from gas
treatment containing hazardous substances)

Hazard properties (substances considered hazardous until shown otherwise)

HP 4: Irritant - skin irritation and eye damage "waste which on application can cause skin irritation or damage to the eye"

Risk phrases hit:

pH; pH "Assumed to be irritant/corrosive because of pH value"

Because of determinand:

pH: (conc.: 13.1 pH)

HP 8: Corrosive "waste which on application can cause skin corrosion"

Risk phrases hit:

pH; pH "Assumed to be irritant/corrosive because of pH value"

Because of determinand:

pH: (conc.: 13.1 pH)

Determinands

Moisture content: 0% No Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

CLP index number EC Number CAS Number

1
pH

13.1 pH 13.1 pH 13.1 pH
  PH

2
pH: acid/alkali reserve

8.2
gNaO
H

8.2
gNaO
H

8.2 gNaOH
 

3
arsenic { arsenic trioxide }

28 mg/kg 1.32 36.969 mg/kg 0.0037 %
033-003-00-0 215-481-4 1327-53-3

4
boron { diboron trioxide; boric oxide }

<1 mg/kg 3.22 <3.22 mg/kg <0.000322 % <LOD
005-008-00-8 215-125-8 1303-86-2

5
cadmium { cadmium sulfide }

1 24.3 mg/kg 1.285 31.232 mg/kg 0.00243 %
048-010-00-4 215-147-8 1306-23-6

6
chromium in chromium(III) compounds { chromium(III)
oxide } 37 mg/kg 1.462 54.078 mg/kg 0.00541 %

  215-160-9 1308-38-9

7
chromium in chromium(VI) compounds { chromium(VI)
oxide } <2 mg/kg 1.923 <3.846 mg/kg <0.000385 % <LOD

024-001-00-0 215-607-8 1333-82-0

8 copper { copper sulphate pentahydrate } 58 mg/kg 3.929 227.885 mg/kg 0.0228 %
029-023-00-4 231-847-6 7758-99-8
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#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

CLP index number EC Number CAS Number

9
lead { lead compounds with the exception of those
specified elsewhere in this Annex (worst case) } 1 892 mg/kg 892 mg/kg 0.0892 %

082-001-00-6

10
mercury { mercury dichloride }

<1 mg/kg 1.353 <1.353 mg/kg <0.000135 % <LOD
080-010-00-X 231-299-8 7487-94-7

11
nickel { nickel sulfate }

23 mg/kg 2.637 60.644 mg/kg 0.00606 %
028-009-00-5 232-104-9 7786-81-4

12

selenium { selenium compounds with the exception of
cadmium sulphoselenide and those specified elsewhere
in this Annex } <3 mg/kg 2.554 <7.661 mg/kg <0.000766 % <LOD

034-002-00-8

13
zinc { zinc sulphate }

803 mg/kg 2.469 1982.845 mg/kg 0.198 %030-006-00-9 231-793-3 [1]
231-793-3 [2]

7446-19-7 [1]
7733-02-0 [2]

Total: 0.329 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Potentially Hazardous result

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound
concentration

<LOD Below limit of detection
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: Cement Kiln Dust Sample 3

  Potentially Hazardous Waste
Classified as 10 13 13 or 10 13 12 *

in the List of Waste

Sample details

Sample Name:
Cement Kiln Dust Sample 3

LoW Code:
Chapter: 10: Wastes from Thermal Processes
Entry: 10 13 13 or 10 13 12 * (solid wastes from gas treatment other

than those mentioned in 10 13 12 or solid wastes from gas
treatment containing hazardous substances)

Hazard properties (substances considered hazardous until shown otherwise)

HP 4: Irritant - skin irritation and eye damage "waste which on application can cause skin irritation or damage to the eye"

Risk phrases hit:

pH; pH "Assumed to be irritant/corrosive because of pH value"

Because of determinand:

pH: (conc.: 13 pH)

HP 8: Corrosive "waste which on application can cause skin corrosion"

Risk phrases hit:

pH; pH "Assumed to be irritant/corrosive because of pH value"

Because of determinand:

pH: (conc.: 13 pH)

Determinands

Moisture content: 0% No Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

CLP index number EC Number CAS Number

1
pH

13 pH 13 pH 13pH
  PH

2
pH: acid/alkali reserve

8.8
gNaO
H

8.8
gNaO
H

8.8 gNaOH
 

3
arsenic { arsenic trioxide }

31 mg/kg 1.32 40.93 mg/kg 0.00409 %
033-003-00-0 215-481-4 1327-53-3

4
boron { diboron trioxide; boric oxide }

<1 mg/kg 3.22 <3.22 mg/kg <0.000322 % <LOD
005-008-00-8 215-125-8 1303-86-2

5
cadmium { cadmium sulfide }

1 25.2 mg/kg 1.285 32.388 mg/kg 0.00252 %
048-010-00-4 215-147-8 1306-23-6

6
chromium in chromium(III) compounds { chromium(III)
oxide } 40 mg/kg 1.462 58.462 mg/kg 0.00585 %

  215-160-9 1308-38-9

7
chromium in chromium(VI) compounds { chromium(VI)
oxide } <2 mg/kg 1.923 <3.846 mg/kg <0.000385 % <LOD

024-001-00-0 215-607-8 1333-82-0

8 copper { copper sulphate pentahydrate } 62 mg/kg 3.929 243.601 mg/kg 0.0244 %
029-023-00-4 231-847-6 7758-99-8
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#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

CLP index number EC Number CAS Number

9
lead { lead compounds with the exception of those
specified elsewhere in this Annex (worst case) } 1 924 mg/kg 924 mg/kg 0.0924 %

082-001-00-6

10
mercury { mercury dichloride }

<1 mg/kg 1.353 <1.353 mg/kg <0.000135 % <LOD
080-010-00-X 231-299-8 7487-94-7

11
nickel { nickel sulfate }

25 mg/kg 2.637 65.917 mg/kg 0.00659 %
028-009-00-5 232-104-9 7786-81-4

12

selenium { selenium compounds with the exception of
cadmium sulphoselenide and those specified elsewhere
in this Annex } <3 mg/kg 2.554 <7.661 mg/kg <0.000766 % <LOD

034-002-00-8

13
zinc { zinc sulphate }

848 mg/kg 2.469 2093.963 mg/kg 0.209 %030-006-00-9 231-793-3 [1]
231-793-3 [2]

7446-19-7 [1]
7733-02-0 [2]

Total: 0.347 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Potentially Hazardous result

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound
concentration

<LOD Below limit of detection
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: Cement Kiln Dust Sample 4

  Potentially Hazardous Waste
Classified as 10 13 13 or 10 13 12 *

in the List of Waste

Sample details

Sample Name:
Cement Kiln Dust Sample 4

LoW Code:
Chapter: 10: Wastes from Thermal Processes
Entry: 10 13 13 or 10 13 12 * (solid wastes from gas treatment other

than those mentioned in 10 13 12 or solid wastes from gas
treatment containing hazardous substances)

Hazard properties (substances considered hazardous until shown otherwise)

HP 4: Irritant - skin irritation and eye damage "waste which on application can cause skin irritation or damage to the eye"

Risk phrases hit:

pH; pH "Assumed to be irritant/corrosive because of pH value"

Because of determinand:

pH: (conc.: 13.1 pH)

HP 8: Corrosive "waste which on application can cause skin corrosion"

Risk phrases hit:

pH; pH "Assumed to be irritant/corrosive because of pH value"

Because of determinand:

pH: (conc.: 13.1 pH)

Determinands

Moisture content: 0% No Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

CLP index number EC Number CAS Number

1
pH

13.1 pH 13.1 pH 13.1 pH
  PH

2
pH: acid/alkali reserve

9.2
gNaO
H

9.2
gNaO
H

9.2 gNaOH
 

3
arsenic { arsenic trioxide }

31 mg/kg 1.32 40.93 mg/kg 0.00409 %
033-003-00-0 215-481-4 1327-53-3

4
boron { diboron trioxide; boric oxide }

<1 mg/kg 3.22 <3.22 mg/kg <0.000322 % <LOD
005-008-00-8 215-125-8 1303-86-2

5
cadmium { cadmium sulfide }

1 24.7 mg/kg 1.285 31.746 mg/kg 0.00247 %
048-010-00-4 215-147-8 1306-23-6

6
chromium in chromium(III) compounds { chromium(III)
oxide } 38 mg/kg 1.462 55.539 mg/kg 0.00555 %

  215-160-9 1308-38-9

7
chromium in chromium(VI) compounds { chromium(VI)
oxide } <2 mg/kg 1.923 <3.846 mg/kg <0.000385 % <LOD

024-001-00-0 215-607-8 1333-82-0

8 copper { copper sulphate pentahydrate } 57 mg/kg 3.929 223.956 mg/kg 0.0224 %
029-023-00-4 231-847-6 7758-99-8
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#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

CLP index number EC Number CAS Number

9
lead { lead compounds with the exception of those
specified elsewhere in this Annex (worst case) } 1 901 mg/kg 901 mg/kg 0.0901 %

082-001-00-6

10
mercury { mercury dichloride }

<1 mg/kg 1.353 <1.353 mg/kg <0.000135 % <LOD
080-010-00-X 231-299-8 7487-94-7

11
nickel { nickel sulfate }

24 mg/kg 2.637 63.28 mg/kg 0.00633 %
028-009-00-5 232-104-9 7786-81-4

12

selenium { selenium compounds with the exception of
cadmium sulphoselenide and those specified elsewhere
in this Annex } <3 mg/kg 2.554 <7.661 mg/kg <0.000766 % <LOD

034-002-00-8

13
zinc { zinc sulphate }

830 mg/kg 2.469 2049.516 mg/kg 0.205 %030-006-00-9 231-793-3 [1]
231-793-3 [2]

7446-19-7 [1]
7733-02-0 [2]

Total: 0.338 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Potentially Hazardous result

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound
concentration

<LOD Below limit of detection
CLP: Note 1 Only the metal concentration has been used for classification
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Appendix A: Classifier defined and non CLP determinands

pH (CAS Number: PH)

Description/Comments: Appendix C4
Data source: WM3 1st Edition 2015
Data source date: 25/05/2015
Risk Phrases: None.
Hazard Statements: None.

pH: acid/alkali reserve

Description/Comments: Appendix C4; unit: grams of sodium hydroxide (equivalent) per 100g of substance required to adjust the pH to
the appropriate value
Data source: WM3 1st Edition 2015
Data source date: 25/05/2015
Risk Phrases: None.
Hazard Statements: None.

chromium(III) oxide (EC Number: 215-160-9, CAS Number: 1308-38-9)

Conversion factor: 1.462
Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 17/07/2015
Risk Phrases: R20 , R22 , R36 , R37 , R38 , R42 , R43 , R50/53 , R60 , R61
Hazard Statements: Acute Tox. 4 H332 , Acute Tox. 4 H302 , Eye Irrit. 2 H319 , STOT SE 3 H335 , Skin Irrit. 2 H315 , Resp. Sens. 1
H334 , Skin Sens. 1 H317 , Repr. 1B H360FD , Aquatic Acute 1 H400 , Aquatic Chronic 1 H410

copper sulphate pentahydrate (EC Number: 231-847-6, CAS Number: 7758-99-8)

CLP index number: 029-023-00-4
Data source: Regulation (EU) 2016/1179 of 19 July 2016 (ATP9)
Additional Risk Phrases: N R50/53 , N R50/53 >= 2.5 %
Additional Hazard Statement(s): None.
Reason for additional Hazards Statement(s)/Risk Phrase(s):
10/10/2016 - N R50/53 risk phrase sourced from: WM3 v1 still uses ecotoxic risk phrases
10/10/2016 - N R50/53 >= 2.5 % risk phrase sourced from: WM3 v1 still uses ecotoxic risk phrases

lead compounds with the exception of those specified elsewhere in this Annex (worst case)

CLP index number: 082-001-00-6
Data source: Regulation 1272/2008/EC - Classification, labelling and packaging of substances and mixtures. (CLP)
Additional Risk Phrases: None.
Additional Hazard Statement(s): Carc. 1A H350
Reason for additional Hazards Statement(s)/Risk Phrase(s):
03/06/2015 - Carc. 1A H350 hazard statement sourced from: IARC Group 2A (Sup 7, 87) 2006; Lead REACH Consortium
www.reach-lead.eu/substanceinformation.html (worst case lead compounds). Review date 29/09/2015

Appendix B: Rationale for selection of metal species

arsenic {arsenic trioxide}

(enter justification for selecting this species)

boron {diboron trioxide; boric oxide}

(enter justification for selecting this species)

cadmium {cadmium sulfide}

(enter justification for selecting this species)

chromium in chromium(III) compounds {chromium(III) oxide}

(enter justification for selecting this species)

chromium in chromium(VI) compounds {chromium(VI) oxide}

(enter justification for selecting this species)

copper {copper sulphate pentahydrate}

(enter justification for selecting this species)

lead {lead compounds with the exception of those specified elsewhere in this Annex (worst case)}

No Chromium VI in the sample
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mercury {mercury dichloride}

(enter justification for selecting this species)

nickel {nickel sulfate}

No Chromium VI in the sample

selenium {selenium compounds with the exception of cadmium sulphoselenide and those specified elsewhere in this Annex}

(enter justification for selecting this species)

zinc {zinc sulphate}

No Chromium VI in the sample.

Appendix C: Version

HazWasteOnline Classification Engine: WM3 1st Edition, May 2015
HazWasteOnline Classification Engine Version: 2017.129.3312.6648 (09 May 2017)
HazWasteOnline Database: 2017.129.3312.6648 (09 May 2017)

This classification utilises the following guidance and legislation:
WM3 - Waste Classification - May 2015
CLP Regulation - Regulation 1272/2008/EC of 16 December 2008
1st ATP - Regulation 790/2009/EC of 10 August 2009
2nd ATP - Regulation 286/2011/EC of 10 March 2011
3rd ATP - Regulation 618/2012/EU of 10 July 2012
4th ATP - Regulation 487/2013/EU of 8 May 2013
Correction to 1st ATP - Regulation 758/2013/EU of 7 August 2013
5th ATP - Regulation 944/2013/EU of 2 October 2013
6th ATP - Regulation 605/2014/EU of 5 June 2014
WFD Annex III replacement - Regulation 1357/2014/EU of 18 December 2014
Revised List of Wastes 2014 - Decision 2014/955/EU of 18 December 2014
7th ATP - Regulation 2015/1221/EU of 24 July 2015
8th ATP - Regulation (EU) 2016/918 of 19 May 2016
9th ATP - Regulation (EU) 2016/1179 of 19 July 2016
POPs Regulation 2004 - Regulation 850/2004/EC of 29 April 2004
1st ATP to POPs Regulation - Regulation 756/2010/EU of 24 August 2010
2nd ATP to POPs Regulation - Regulation 757/2010/EU of 24 August 2010
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COMPLIANCE WITH GOOD LABORATORY PRACTICE  

Cement Kiln Dust:  In vitro EPIDERM™ Skin Corrosion Test 

With the exceptions stated below the study described in this report was conducted in 
compliance with the following Good Laboratory Practice standards and I consider the data 
generated to be valid. 

 The UK Good Laboratory Practice Regulations (Statutory Instrument 1999 No. 3106, 
as amended by Statutory Instrument 2004 No. 994) 

 OECD Principles of Good Laboratory Practice (as revised in 1997), 
ENV/MC/CHEM(98)17 

 EC Commission Directive 2004/10/EC of 11 February 2004 

These principles of Good Laboratory Practice are accepted by the members of the OECD 
Mutual Acceptance of Data including the European Community/United States of America 
and Japan. 

No information has been provided for the purity of the test item and as such no claim of 
compliance can be made for this information.  

No information has been provided for the expiry date of the test item and as such no claim of 
compliance can be made for this information.  

These exceptions are considered not to affect the integrity or validity of the study. 

 

 

   

N Warren 
Study Director 
Envigo Research Limited 

 Date 
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QUALITY ASSURANCE STATEMENT 

Cement Kiln Dust:  In vitro EPIDERM™ Skin Corrosion Test 

Study based activities at the Test Facility, Envigo – Shardlow, were audited and inspected.  
The details of these audits and inspections are given below. 

Type of Inspection Date(s) of Inspection Date Reporting to Study 

Director, Test Facility 

Management 

Study Plan Verification 05 July 2017 05 July 2017 

Process – based 

Test Item Preparation 

06 September 2017 06 September 2017 

Process – based 

Test System Preparation and 

Application 

07 September 2017 07 September 2017 

Process– based 

Assessment of Response 

29 September 2017 29 September 2017 

Report Audit 26 October 2017 26 October 2017 

 

General facilities and activities where this study was conducted were inspected on an annual 
basis and results are reported to the relevant responsible person and Management. 

Quality Assurance 
 
 
 
 

  

A Measures  Date 
Quality Consultant   
Envigo Research Limited   
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1 SUMMARY 

Introduction 

The purpose of this test is to evaluate the corrosivity potential of the test item using the 
EpiDerm™ Human Skin Model after treatment periods of 3 and 60 minutes. 

Corrosion is directly related to cytotoxicity in the EpiDerm™ tissue.  Cytotoxicity is 
determined by the reduction of MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl-tetrazolium 
bromide) to formazan by viable cells in the test item treated tissues relative to the 
corresponding negative control.  The results are used to make a prediction of the corrosivity 
potential of the test item. 

Methods 

Duplicate tissues were treated with the test item for exposure periods of 3 and 60 minutes.  
Negative and positive control groups were treated for each exposure period.  At the end of the 
exposure period the test item was rinsed from each tissue before each tissue was taken for 
MTT-loading.  After MTT loading each tissue was placed in 2 mL Isopropanol for MTT 
extraction.  

At the end of the formazan extraction period each well was mixed thoroughly and triplicate 
200 L samples were transferred to the appropriate wells of a pre-labeled 96-well plate.  The 
optical density (OD) was measured at 570 nm (OD570). 

Data are presented in the form of percentage viability (MTT reduction in the test item treated 
tissues relative to negative control tissues). 

Results 

The relative mean viabilities for each treatment group were as follows: 

Exposure Period 
Percentage Viability 

Negative Control Positive Control Test Item 

3 minute 100* 4.1 101.1 

60 minute 100* 3.5 54.2 

*The mean viability of the negative control tissues is set at 100% 

Quality criteria:  The quality criteria required for acceptance of results in the test were 
satisfied. 

Conclusion 

The test item was considered to be non-corrosive to the skin. 
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2 INTRODUCTION AND PURPOSE 

The purpose of this test is to evaluate the corrosivity potential of the test item using the 
EpiDerm™ Human Skin Model after treatment periods of 3 and 60 minutes. 

Corrosion is directly related to cytotoxicity in the EpiDerm™ tissue.  Cytotoxicity is 
determined by the reduction of MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl-tetrazolium 
bromide) to formazan by viable cells in the test item treated tissues relative to the 
corresponding negative control.  The results are used to make a prediction of the corrosivity 
potential of the test item. 

This model incorporates several features, which make it advantageous in the study of 
potential dermal corrosivity.  The target cells are epithelial, derived from human skin, and 
formed into a stratified, cornified epithelium.  Test items are applied to the culture surface, at 
the air interface, so that undiluted and/or end use dilutions can be tested directly. 

2.1 Study Details 

Sponsor Dunton Environmental 
 Unit 1, Tamebridge Industrial Estate  

Perry Barr  
Aldridge Road 
Birmingham 
B42 2TX 
UNITED KINGDOM 
 

2.2 Study Schedule 

Experimental start date 07 September 2017 

Experimental completion date 08 September 2017 

2.3 Regulatory Testing Guidelines 

The study was performed in compliance with the following regulations or guidelines: 

 OECD Guideline for the Testing of Chemicals No. 431 In Vitro Skin Corrosion: 
Reconstructed Human EpiDermis (RHE) Test Method (29 July 2016) 

 Method B.40bis of Commission Regulation (EC) No 440/2008, of 30 May 2008, 
laying down test methods pursuant to Regulation (EC) No 1907/2006 of the European 
Parliament and of the Council on the Registration, Evaluation, Authorisation and 
Restriction of Chemicals (REACH) 
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3 MATERIALS AND TEST METHODS 

3.1 Test Item and Supporting Information 

Information as provided by the Sponsor.   

Identification: Cement Kiln Dust 

Batch: Not supplied 

Purity: Not supplied 

Physical state/Appearance: Light grey powder  

Expiry Date: Not supplied 

Storage Conditions: Room temperature in the dark  

3.1.1 Test Item Preparation 

The test item was used as supplied. 

3.2 Reference Items 

3.2.1 Negative Control 

Information as provided by the Supplier. 

Identification: Sterile distilled water 

Batch: 3012436  

Purity: Not supplied 

Expiry Date: 01 October 2018 

Storage Conditions: Room temperature  

Supplier: Aguettant Ltd 
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3.2.2 Positive Control 

Information as provided by the Supplier. 

Identification: 8.0N Potassium Hydroxide 

Batch: SLBM9898V  

Purity: 7.92M 

Expiry Date: 07 April 2020 

Storage Conditions: Room temperature  

Supplier: Sigma-Aldrich 

3.2.3 Preparation of Negative and Positive Control Items and MTT 

The negative control item was used as supplied. 

The positive control item was used as supplied. 

A 1.0 mg/mL MTT solution was prepared from a MatTek MTT-100 kit immediately prior to 
usage. 

3.3 Test System  

3.3.1 EpiDerm™ Reconstructed Human Epidermis Model Kit  

Supplier : MatTek 

Date received : 05 September 2017 

EpiDermTM Tissues (0.63cm2) lot number : 25840 

Assay Medium lot number : 083117ALA 

Upon receipt of the EpidermTM tissues, the sealed 24-well plate was stored in a refrigerator 
until use. 

3.4 Study Design  

3.4.1 Pre-Test Procedure 

3.4.1.1 Assessment of Direct Test Item Reduction of MTT 

MTT Dye Metabolism, Cell Viability Assay 

The MTT assay, a colorimetric method of determining cell viability, is based on reduction of 
the yellow tetrazolium salt (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl-tetrazolium bromide) 
to a blue formazan dye by mitochondrial succinate dehydrogenase in viable cells. 
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One limitation of the assay is possible interference of the test item with MTT.  A test item 
may directly reduce MTT, thus mimicking dehydrogenase activity of the cellular 
mitochondria.  This property of the test item is only a problem if at the time of the MTT test 
(after rinsing) there is still a sufficient amount of the test item present on or in the tissues.  In 
this case, the true metabolic MTT reduction and the false direct MTT reduction can be 
differentiated and quantified. 

Test for Direct MTT Reduction 

As specified, a test item may interfere with the MTT endpoint, if it was able to directly 
reduce MTT and at the same time was present on or in the tissues when the MTT viability 
test was performed.  To identify this possible interference, the test item was checked for the 
ability to directly reduce MTT according to the procedure below: 

25 mg of the test item was added to 1 mL of a freshly prepared 1.0 mg/mL MTT solution.  
The solution was incubated in the dark at 37 °C, 5% CO2 in air for 60 minutes.  Untreated 
MTT solution was tested concurrently to act as a control. 

If the MTT solution containing the test item turns blue/purple relative to the control, the test 
item was presumed to have reduced the MTT. 

3.4.1.2 Assessment of Color Interference with the MTT Endpoint 

A test item may interfere with the MTT endpoint if it is colored or if it becomes colored when 
in wet or aqueous conditions.  The MTT assay is affected only if the test item is present in the 
tissues when the MTT viability assay is performed. 

25 mg of test item was added to 300 µL of sterile water.  The solution was incubated in the 
dark at 37 °C, 5% CO2 in air for 60 minutes.  A visual assessment of the color was then 
made. 

3.4.2 Main Test 

3.4.2.1 Pre-Incubation 

The assay medium was pre-warmed before use.  0.9 mL of this assay medium was pipetted 
into the appropriate wells of two pre-labeled 6-well plates for both the 3-Minute and 
60-Minute exposure periods.  EpiDerm™ tissues were transferred into the 6-well plates 
containing the assay medium.  The 6-well plates containing the EpiDerm™ samples were 
pre-incubated (37 C, 5% CO2) for approximately 1 hour before dosing. 

3.4.2.2 Application of Test Item and Rinsing 

Before pre-incubation was complete, a 24-well plate was prepared for use as a “holding 
plate” for both the 3-Minute and 60-Minute exposure periods.  This plate was used to 
maintain the viability of the tissue inserts between rinsing following chemical exposure and 
MTT loading.  Another 24-well plate was prepared for the MTT loading.  300 µL of either 
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pre-warmed assay medium (holding plate) or MTT medium (MTT loading plate) was 
dispensed into each well.  The two plates were placed into the incubator until required. 

After pre-incubation of the EpiDerm™ tissues, the medium was aspirated and replaced with 
0.9 mL of fresh assay medium.  The 6-well plate for the 3-Minute exposure period was 
returned to the incubator, while the other was being dosed for the 60-Minute exposure.  For 
the 60-Minute exposure period, 50 µL of sterile distilled water (negative control) was added 
to the first two tissues.  The tissues were dosed at regular intervals to allow for the time taken 
to rinse each tissue following exposure and to ensure that each tissue gets an equal exposure 
time.  25 mg of the test item and 50 µL of 8.0 N Potassium Hydroxide (positive control) were 
also applied to the corresponding tissues in turn.  25 µL of sterile water was added for 
wetting of the test item to increase tissue surface contact.  The plate was returned to the 
incubator (37 °C, 5% CO2) for the 60-Minute exposure period. 

When dosing for the 60-Minute exposure period was complete, the same procedure was 
repeated for the 3-Minute exposure period.  Because the exposure time was so short, the 
tissues were dosed at regular intervals to ensure that each tissue received an equal exposure 
time and to allow for the time taken to rinse each tissue following exposure.  Rinsing was 
achieved by filling and emptying each tissue under a constant soft stream of Dulbecco’s 
Phosphate Buffered Saline (DPBS) to gently remove any residual test item.  Excess DPBS 
was removed by blotting the bottom of the tissue insert with tissue paper.  Each tissue was 
placed into the prepared holding plate until all tissues were rinsed.  They were then blotted 
and transferred to the 24-well plate prepared for MTT loading.  The plate was incubated 
(37 C, 5% CO2) for 3 hours.  Once the 60-Minute exposure period was complete, the same 
rinsing and MTT loading procedure was repeated. 

After the 3-Hour MTT incubation was complete, the inserts were blotted and transferred to 
labeled 24-well plates for MTT extraction.  2 mL of MTT extractant (isopropanol) was used 
to completely immerse each insert and the plate was covered with plate sealer to prevent 
Isopropanol evaporation.  The plates stood overnight at room temperature, to allow extraction 
to proceed. 

3.4.2.3 Absorbance/Optical Density Measurements 

After extraction, each tissue was pierced with a pipette fitted with a 1000 µL tip and the 
extraction solution was forced vigorously up and down to form a homogenous solution.  
3 x 200 µL aliquots of the extract were transferred to the appropriate wells of a pre-labeled 
96-well plate.  200 µL of isopropanol alone was added to the three wells designated as 
blanks.  Absorbency at 570nm (OD570) of each well was measured using the 
Labtech LT-4500 microplate reader. 

3.5 Data Evaluation 

3.5.1 Quantitative MTT Assessment (percentage tissue viability) 

The corrosivity potential of the test item was predicted from the relative mean tissue 
viabilities obtained after the 3 and 60-Minute exposure periods, compared to the mean of the 
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negative control tissues (n=2) treated with sterile distilled water.  The relative mean 
viabilities were calculated in the following way: 

100 x 
control negative of ODmean 

item test of ODmean 
(%)lity mean viabi Relative

570

570  

Classification of corrosivity potential is based on relative viabilities for both exposure times 
according to the following table: 

Viability Measured after Exposure Time Points 

Prediction to be considered according to  

EU CLP Regulation (EC) No 1272/2008  

UN GHS 

STEP 1 

< 50% after 3 min exposure Corrosive 

≥ 50% after 3 min exposure AND 

< 15% after 60 min exposure 
Corrosive 

≥ 50% after 3 min exposure AND 

≥ 15% after 60 min exposure 
Non-corrosive 

STEP 2 for test items identified as corrosive in step 1 

< 25% after 3 min exposure 
H314 

Sub-category 1A 

≥ 25% after 3 min exposure 
H314 

Combination of sub-categories 1B-and-1C 

 

3.5.2 Quality Criteria 

The results of the assay are considered acceptable if the following assay acceptance criteria 
are achieved: 

Negative Control 

The absolute OD570 of the negative control treated tissues in the MTT-test is an indicator of 
tissue viability obtained in the testing laboratory after the shipping and storing procedure and 
under specific conditions of the assay.  The mean OD570 of the two negative control tissues 
should be ≥ 0.8 and ≤ 2.8 for each exposure time, which ensures that the tissue viability 
meets the acceptance criteria. 

Positive Control 

Potassium Hydroxide 8.0N solution is used as a positive control.  An assay meets the 
acceptance criterion if mean relative tissue viability of the 60-Minute positive control is 
< 15%. 
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Coefficient of Variation 

In the range 20 and 100% viability, the Coefficient of Variation between tissue replicates 
should be ≤ 30%. 

3.6 Major Computerized Systems 

The following computerized system was used in the study: 

Delta Building Monitoring System 

Labtech LT-4500 and LT-com software 

4 DEVIATIONS FROM STUDY PLAN 

There were no deviations from the Study Plan. 

5 ARCHIVING 

Records and documentation relating to this study (including electronic records) will be 
maintained in the archives of Envigo Research Limited for a period of 2 years from the date 
on which the Study Director signs the final report.  This will include the raw data that support 
the reconstruction of the study.   

At termination of the aforementioned period, the Sponsor will be contacted in order to 
determine the final disposition of these records and materials.  After the specified period, the 
Sponsor is responsible for all costs associated with the retention, retrieval, onward transfer or 
destruction/disposal of these materials.  If the Sponsor is unresponsive the records will be 
destroyed in accordance with the Envigo - Shardlow Standard Operating Procedure.  

In case records are transferred, the Sponsor should ensure that the materials and records in 
support of regulatory studies are retained and maintained under conditions that guarantee 
their integrity and continued access according to archiving requirements of the principles of 
GLP.  The Sponsor should also ensure that such materials and records are retained for as long 
as required by relevant authorities. 

Envigo will retain the Study Plan, final report and any amendments indefinitely. 
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6 RESULTS 

6.1 Direct MTT Reduction 

The MTT solution containing the test item did not turn blue/purple.  This was taken to 
indicate the test item did not reduce MTT. 

6.2 Assessment of Color Interference with the MTT endpoint 

The solution containing the test item did not become colored.  This was taken to indicate the 
test item did not have the potential to cause color interference. 

6.3 Test Item, Positive Control Item and Negative Control Item 

Mean OD570 values and viabilities for the negative control, positive control and test item are 
given in Appendix 1. 

The relative mean viabilities for each treatment group were as follows: 

Exposure Period 
Percentage Viability 

Negative Control Positive Control Test Item 

3 minute 100* 4.1 101.1 

60 minute 100* 3.5 54.2 

*The mean viability of the negative control tissues is set at 100% 

6.4 Quality Criteria 

The mean OD570 for the negative control treated tissues was 1.567 for the 3-Minute exposure 
period and 1.707 for the 60-Minute exposure period.  The negative control acceptance criteria 
were therefore satisfied. 

The relative mean tissue viability for the positive control treated tissues was 3.5% relative to 
the negative control following the 60-Minute exposure period.  The positive control 
acceptance criterion was therefore satisfied. 

In the range 20 to 100% viability the Coefficient of Variation between the two tissue 
replicates of each treatment group did not exceed 30%.  The acceptance criterion was 
therefore satisfied. 

7 CONCLUSION 

The test item was considered to be non-corrosive to the skin. 
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Appendix 1 Mean OD570 Values and Viabilities for the Negative Control Item, 
Positive Control Item and Test Item 

Tissue 
Exposure 

Period 

Mean OD570 of 

individual 

tissues 

Mean OD570 of 

duplicate 

tissues 

Standard 

Deviation 

Coefficient of 

Variation 

(%) 

Relative 

Mean 

Viability 

(%) 

Negative 

Control 

3 Minutes 
1.415 

1.567 0.214 13.7 

100* 
1.718 

60 Minutes 
1.701 

1.707 0.008 0.5 
1.713 

Positive 

Control 

3 Minutes 
0.067 

0.064 0.004 na 4.1 
0.061 

60 Minutes 
0.059 

0.060 0.001 na 3.5 
0.061 

Test Item 

3 Minutes 
1.711 

1.585 0.178 11.2 101.1 
1.459 

60 Minutes 
1.096 

0.925 0.242 26.1 54.2 
0.754 

 

100 x 
control negative of ODmean 

item test of ODmean 
 viability tissue%mean  Relative

570

570  

 

100 x 
 tissuesduplicate of ODmean 

deviation standard
  variationoft Coefficien

570

  

 

                                                 

OD =  Optical density 
* =  The mean percentage viability of the negative control tissue is set at 100% 
na =  Not applicable 
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Annex 1 GLP Certificate 



Kilnwood Vale - Waste Recovery Environmental Permit: 

Environmental Setting and Site Design 

EPR/FB3704GH/A001 

Report Reference: 66444R4 

Report Status: Final 

Appendix C 
Historical maps 

Envirocheck data for slices B to D are included electronically
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Sussex
Published 1879
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
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the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
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10 years or so for urban areas.
 
 
 
 
 
 

Historical Map - Slice A

Map Name(s) and Date(s)



Order Details

Site Details
Site at 523573,135351

Order Number:
Customer Ref:
National Grid Reference:
Slice:
Site Area (Ha):
Search Buffer (m):

155682781_1_1
66444
523300, 135060
A
31.68
1000

Tel:
Fax:
Web:

0844 844 9952
0844 844 9951
www.envirocheck.co.uk

Page 3 of 15A Landmark Information Group Service   v50.0    02-Feb-2018

Sussex
Published 1899
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
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maps were initially overprinted with the National Grid. In 1970, the first 
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Historical Map - Slice A

Map Name(s) and Date(s)



Order Details

Site Details
Site at 523573,135351

Order Number:
Customer Ref:
National Grid Reference:
Slice:
Site Area (Ha):
Search Buffer (m):

155682781_1_1
66444
523300, 135060
A
31.68
1000

Tel:
Fax:
Web:

0844 844 9952
0844 844 9951
www.envirocheck.co.uk

Page 4 of 15A Landmark Information Group Service   v50.0    02-Feb-2018

Sussex
Published 1912 - 1913
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Sussex
Published 1912 - 1913
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Sussex
Published 1932
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Sussex
Published 1938 - 1946
Source map scale - 1:10,560
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Historical Aerial Photography
Published 1947
Source map scale - 1:10,560
The Historical Aerial Photos were produced by the Ordnance Survey at a 
scale of 1:1,250 and 1:10,560 from Air Force photography. They were 
produced between 1944 and 1951 as an interim measure, pending 
preparation of conventional mapping, due to post war resource shortages.  
New security measures in the 1950's meant that every photograph was re-
checked for potentially unsafe information with security sites replaced by fake 
fields or clouds.  The original editions were withdrawn and only later made 
available after a period of fifty years although due to the accuracy of the 
editing, without viewing both revisions it is not easy to spot the edits.  Where 
available Landmark have included both revisions.
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Ordnance Survey Plan
Published 1961 - 1963
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1968
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1977 - 1979
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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Ordnance Survey Plan
Published 1992
Source map scale - 1:10,000
The historical maps shown were reproduced from maps predominantly held 
at the scale adopted for England, Wales and Scotland in the 1840`s. In 1854 
the 1:2,500 scale was adopted for mapping urban areas; these maps were 
used to update the 1:10,560 maps. The published date given therefore is 
often some years later than the surveyed date. Before 1938, all OS maps 
were based on the Cassini Projection, with independent surveys of a single 
county or group of counties, giving rise to significant inaccuracies in outlying 
areas. In the late 1940`s, a Provisional Edition was produced, which updated 
the 1:10,560 mapping from a number of sources. The maps appear 
unfinished - with all military camps and other strategic sites removed. These 
maps were initially overprinted with the National Grid. In 1970, the first 
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every 
10 years or so for urban areas.
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10k Raster Mapping
Published 1999 - 2000
Source map scale - 1:10,000
The historical maps shown were produced from the Ordnance Survey`s 
1:10,000 colour raster mapping. These maps are derived from Landplan 
which replaced the old 1:10,000 maps originally published in 1970. The data 
is highly detailed showing buildings, fences and field boundaries as well as all
roads, tracks and paths. Road names are also included together with the 
relevant road number and classification. Boundary information depiction 
includes county, unitary authority, district, civil parish and constituency.
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10k Raster Mapping
Published 2006
Source map scale - 1:10,000
The historical maps shown were produced from the Ordnance Survey`s 
1:10,000 colour raster mapping. These maps are derived from Landplan 
which replaced the old 1:10,000 maps originally published in 1970. The data 
is highly detailed showing buildings, fences and field boundaries as well as all
roads, tracks and paths. Road names are also included together with the 
relevant road number and classification. Boundary information depiction 
includes county, unitary authority, district, civil parish and constituency.
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VectorMap Local
Published 2017
Source map scale - 1:10,000
VectorMap Local (Raster) is Ordnance Survey's highest detailed 'backdrop' 
mapping product. These maps are produced from OS's VectorMap Local, a 
simple vector dataset at a nominal scale of 1:10,000, covering the whole of 
Great Britain, that has been designed for creating graphical mapping. OS 
VectorMap Local is derived from large-scale information surveyed at 1:1250 
scale (covering major towns and cities),1:2500 scale (smaller towns, villages 
and developed rural areas), and 1:10 000 scale (mountain, moorland and 
river estuary areas).
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Introduction

Copyright Notice

Natural England Copyright Notice

Scottish Natural Heritage Copyright

Ove Arup Copyright Notice

Peter Brett Associates Copyright Notice

Radon Potential dataset Copyright Notice

Natural Resources Wales Copyright Notice

The Environment Act 1995 has made site sensitivity a key issue, as the legislation pays as much attention to the pathways by which contamination could spread, and to the 
vulnerable targets of contamination, as it does the potential sources of contamination. 
For this reason, Landmark's Site Sensitivity maps and Datasheet(s) place great emphasis on statutory data provided by the Environment Agency/Natural Resources Wales and 
the Scottish Environment Protection Agency; it also incorporates data from Natural England (and the Scottish and Welsh equivalents) and Local Authorities; and highlights 
hydrogeological features required by environmental and geotechnical consultants. It does not include any information concerning past uses of land. The datasheet is produced by 
querying the Landmark database to a distance defined by the client from a site boundary provided by the client. 
In the attached datasheet the National Grid References (NGRs) are rounded to the nearest 10m in accordance with Landmark's agreements with a number of Data Suppliers.

© Landmark Information Group Limited 2018. The Copyright on the information and data and its format as contained in this Envirocheck® Report ("Report") is the property of 
Landmark Information Group Limited ("Landmark") and several other Data Providers, including (but not limited to) Ordnance Survey, British Geological Survey, the Environment 
Agency/Natural Resources Wales and Natural England, and must not be reproduced in whole or in part by photocopying or any other method. The Report is supplied under 
Landmark's Terms and Conditions accepted by the Customer. 
A copy of Landmark's Terms and Conditions can be found with the Index Map for this report. Additional copies of the Report may be obtained from Landmark, subject to 
Landmark's charges in force from time to time. The Copyright, design rights and any other intellectual rights shall remain the exclusive property of Landmark and /or other Data 
providers, whose Copyright material has been included in this Report.

Site of Special Scientific Interest, National Nature Reserve, Ramsar, Special Protection Area, Special Conservation Area, Marine Nature Reserve data (derived from Ordnance 
Survey 1:10000 raster) is provided by, and used with the permission of, Natural England who retain the copyright and Intellectual Property Rights for the data.

Contains SNH information licensed under the Open Government Licence v3.0.

The Mining Instability data was obtained on licence from Ove Arup & Partners Limited (for further information, contact mining.review@arup.com). No reproduction or further use of
such Data is to be made without the prior written consent of Ove Arup & Partners Limited. The supplied Mining Instability data is derived from publicly available records and other 
third party sources and neither Ove Arup & Partners nor Landmark warrant the accuracy or completeness of such information or data.

The cavity data presented has been extracted from the PBA enhanced version of the original DEFRA national cavity databases. PBA/DEFRA retain the copyright & intellectual 
property rights in the data. Whilst all reasonable efforts are made to check that the information contained in the cavity databases is accurate we do not warrant that the data is 
complete or error free. The information is based upon our own researches and those collated from a number of external sources and is continually being augmented and updated 
by PBA. In no event shall PBA/DEFRA or Landmark be liable for any loss or damage including, without limitation, indirect or consequential loss or damage arising from the use of 
this data.

Information supplied from a joint dataset compiled by The British Geological Survey and Public Health England.

Contains Natural Resources Wales information © Natural Resources Wales and Database Right. All rights Reserved. Contains Ordnance Survey Data. Ordnance Survey Licence 
number 100019741. Crown Copyright and Database Right.
Contains Natural Resources Wales information © Natural Resources Wales and Database Right. All rights Reserved. Some features of this information are based on digital 
spatial data licensed from the Centre for Ecology & Hydrology © NERC (CEH). Defra, Met Office and DARD Rivers Agency © Crown copyright. © Cranfield University. © James 
Hutton Institute. Contains OS data © Crown copyright and database right 2018. Land & Property Services © Crown copyright and database right.
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Summary

Data Type Page
Number On Site 0 to 250m 251 to 500m

Agency & Hydrological

501 to 1000m

BGS Groundwater Flooding Susceptibility

Contaminated Land Register Entries and Notices

Discharge Consents

Prosecutions Relating to Controlled Waters

Enforcement and Prohibition Notices

Integrated Pollution Controls

Integrated Pollution Prevention And Control

Local Authority Integrated Pollution Prevention And Control

Local Authority Pollution Prevention and Controls

Local Authority Pollution Prevention and Control Enforcements

Nearest Surface Water Feature

Pollution Incidents to Controlled Waters

Prosecutions Relating to Authorised Processes

Registered Radioactive Substances

River Quality

River Quality Biology Sampling Points

Substantiated Pollution Incident Register

River Quality Chemistry Sampling Points

Water Abstractions

Water Industry Act Referrals

Groundwater Vulnerability

Drift Deposits

Bedrock Aquifer Designations

Superficial Aquifer Designations

Source Protection Zones

Extreme Flooding from Rivers or Sea without Defences

Flooding from Rivers or Sea without Defences

Areas Benefiting from Flood Defences

Flood Water Storage Areas

Flood Defences

OS Water Network Lines

Yes

1

Yes

1

Yes

Yes

Yes

Yes

Yes

22

Yes

1

n/a

1

n/a

n/a

n/a

n/a

Yes

Yes

29

Yes

2

n/a

2

1

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

32

n/a

14

n/a

1

2

1

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

35

(*up to 2000m)

pg 1

pg 3

pg 7

pg 7

pg 7

pg 8

pg 8

pg 9

pg 9

pg 9

pg 9

pg 10

pg 10
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Summary

Data Type Page
Number On Site 0 to 250m 251 to 500m

Waste

Hazardous Substances

501 to 1000m

BGS Recorded Landfill Sites

Historical Landfill Sites

Integrated Pollution Control Registered Waste Sites

Licensed Waste Management Facilities (Landfill Boundaries)

Licensed Waste Management Facilities (Locations)

Local Authority Landfill Coverage

Local Authority Recorded Landfill Sites

Potentially Infilled Land (Non-Water)

Potentially Infilled Land (Water)

Registered Landfill Sites

Registered Waste Transfer Sites

Registered Waste Treatment or Disposal Sites

Control of Major Accident Hazards Sites (COMAH)

Explosive Sites

Notification of Installations Handling Hazardous Substances (NIHHS)

Planning Hazardous Substance Consents

Planning Hazardous Substance Enforcements

1

1

2

1

2

2

1

n/a

1

1

1

n/a

1

1

2

n/a

2

2

2

(*up to 2000m)

pg 24

pg 24

pg 24

pg 25

pg 25

pg 25

pg 26

pg 27
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Summary

Data Type Page
Number On Site 0 to 250m 251 to 500m

Geological

Industrial Land Use

501 to 1000m

BGS 1:625,000 Solid Geology

BGS Estimated Soil Chemistry

BGS Recorded Mineral Sites

BGS Urban Soil Chemistry

BGS Urban Soil Chemistry Averages

CBSCB Compensation District

Coal Mining Affected Areas

Mining Instability

Man-Made Mining Cavities

Natural Cavities

Non Coal Mining Areas of Great Britain

Potential for Collapsible Ground Stability Hazards

Potential for Compressible Ground Stability Hazards

Potential for Ground Dissolution Stability Hazards

Potential for Landslide Ground Stability Hazards

Potential for Running Sand Ground Stability Hazards

Potential for Shrinking or Swelling Clay Ground Stability Hazards

Radon Potential - Radon Affected Areas

Radon Potential - Radon Protection Measures

Contemporary Trade Directory Entries

Fuel Station Entries

Points of Interest - Commercial Services

Points of Interest - Education and Health

Points of Interest - Manufacturing and Production

Points of Interest - Public Infrastructure

Points of Interest - Recreational and Environmental

Gas Pipelines

Underground Electrical Cables

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

2

n/a

Yes

1

n/a

n/a

n/a

Yes

Yes

n/a

n/a

4

1

1

10

n/a

Yes

n/a

n/a

n/a

1

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

12

1

1

16

n/a

Yes

2

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

18

4

3

(*up to 2000m)

pg 29

pg 29

pg 33

pg 34

pg 34

pg 34

pg 34

pg 34

pg 35

pg 35

pg 35

pg 37

pg 40

pg 40

pg 40

pg 41
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Summary

Data Type Page
Number On Site 0 to 250m 251 to 500m

Sensitive Land Use

501 to 1000m

Ancient Woodland

Areas of Adopted Green Belt

Areas of Unadopted Green Belt

Areas of Outstanding Natural Beauty

Environmentally Sensitive Areas

Forest Parks

Local Nature Reserves

Marine Nature Reserves

National Nature Reserves

National Parks

Nitrate Sensitive Areas

Nitrate Vulnerable Zones

Ramsar Sites

Sites of Special Scientific Interest

Special Areas of Conservation

Special Protection Areas

World Heritage Sites

1

1

1 5

1

1

14

1

(*up to 2000m)

pg 44

pg 45

pg 45

pg 45
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

A11NE
(N)

A11NW
(NW)

A11NE
(NE)

A11NE
(N)

A11NE
(NE)

A12NW
(E)

A16SW
(NE)

A11NE
(N)

A11NE
(NE)

A12NW
(NE)

A15SE
(N)

A15SE
(N)

A16SW
(NE)

A16SW
(NE)

A16SE
(NE)

A11NW
(W)

A11NW
(NW)

A11SW
(SW)

A12NE
(E)

A16SE
(NE)

A11NW
(W)

A15NW
(N)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

53

75

94

100

123

150

206

242

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Potential for Groundwater Flooding of Property Situated Below Ground Level

Limited Potential for Groundwater Flooding to Occur

Limited Potential for Groundwater Flooding to Occur

Potential for Groundwater Flooding to Occur at Surface

Limited Potential for Groundwater Flooding to Occur

Potential for Groundwater Flooding to Occur at Surface

Potential for Groundwater Flooding of Property Situated Below Ground Level

Limited Potential for Groundwater Flooding to Occur

Potential for Groundwater Flooding of Property Situated Below Ground Level

Potential for Groundwater Flooding of Property Situated Below Ground Level

Limited Potential for Groundwater Flooding to Occur

Limited Potential for Groundwater Flooding to Occur

Limited Potential for Groundwater Flooding to Occur

Potential for Groundwater Flooding to Occur at Surface

Potential for Groundwater Flooding to Occur at Surface

Potential for Groundwater Flooding to Occur at Surface

Potential for Groundwater Flooding to Occur at Surface

Potential for Groundwater Flooding to Occur at Surface

Potential for Groundwater Flooding to Occur at Surface

Limited Potential for Groundwater Flooding to Occur

Potential for Groundwater Flooding of Property Situated Below Ground Level

Limited Potential for Groundwater Flooding to Occur

523400
135300

523150
135250

523500
135200

523300
135250

523450
135150

523850
135200

523800
135500

523300
135350

523450
135350

523650
135350

523350
135450

523450
135450

523800
135600

523850
135650

524000
135450

523200
135063

523150
135200

523200
135000

524050
135063

524100
135450

523050
135150

523150
135750
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

BGS Groundwater Flooding Susceptibility

A11NW
(W)

A12SE
(SE)

A16NW
(NE)

A11NW
(W)

A11NW
(W)

(NE)

(E)

A8NW
(SE)

A8NW
(SE)

(NE)

A8NE
(SE)

A10NE
(W)

(E)

(E)

(NE)

(E)

(E)

(E)

244

263

275

285

329

334

349

383

395

414

424

441

449

454

465

481

499

499

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Flooding Type:

Potential for Groundwater Flooding to Occur at Surface

Potential for Groundwater Flooding to Occur at Surface

Limited Potential for Groundwater Flooding to Occur

Limited Potential for Groundwater Flooding to Occur

Limited Potential for Groundwater Flooding to Occur

Limited Potential for Groundwater Flooding to Occur

Limited Potential for Groundwater Flooding to Occur

Potential for Groundwater Flooding to Occur at Surface

Potential for Groundwater Flooding of Property Situated Below Ground Level

Limited Potential for Groundwater Flooding to Occur

Potential for Groundwater Flooding of Property Situated Below Ground Level

Limited Potential for Groundwater Flooding to Occur

Potential for Groundwater Flooding to Occur at Surface

Limited Potential for Groundwater Flooding to Occur

Potential for Groundwater Flooding to Occur at Surface

Potential for Groundwater Flooding to Occur at Surface

Potential for Groundwater Flooding to Occur at Surface

Limited Potential for Groundwater Flooding to Occur

523000
135100

523950
134700

523750
136000

522950
135150

522900
135150

523900
136050

524300
135450

523850
134600

523900
134600

524000
136100

524050
134650

522800
135100

524400
135450

524400
135500

524400
135550

524300
135050

524450
135100

524450
135400
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

1

2

3

4

Discharge Consents

Discharge Consents

Discharge Consents

Discharge Consents

A15SE
(NE)

A12SE
(E)

A12SE
(E)

A7NE
(S)

0

223

329

491

2

2

2

2

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:

Positional Accuracy:

Operator:
Property Type:
Location:

Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:

Positional Accuracy:

Maj E Culvert
DOMESTIC PROPERTY (SINGLE) (INCL FARM HOUSE)
Home Farm, Holmbush Estate, Faygate, Sussex
Environment Agency, Thames Region
Not Supplied
Ctcp.0555
1
15th November 1966
15th November 1966
3rd February 1989
Discharge Of Other Matter-Fish Farm
Freshwater Stream/River

Ifield Brook, Trib Of Rmole
Authorisation revokedRevoked
Located by supplier to within 100m

John Mowlem Homes Ltd
DOMESTIC PROPERTY (MULTIPLE) (INCL FARM HOUSES)
Bewbush Manor, Bewbush, Crawley, West Sussex
Environment Agency, Thames Region
Not Supplied
Ctwc.3241
1
20th April 1989
20th April 1989
22nd July 1994
Discharge Of Other Matter-Surface Water
Freshwater Stream/River

Spruce Hillbrook
Authorisation revokedRevoked
Located by supplier to within 10m

Crawley Borough Council
Undefined Or Other
Beaubush Manor House, Crawley, Sussex
Environment Agency, Thames Region
Not Given
CTCU.0742
1
15th December 1976
15th December 1976
7th March 2002
Sewage Discharges - Final/Treated Effluent - Not Water Company
Into Land

Weald Clay Strata
Revoked (Water Resources Act 1991, Section 88 & Schedule 10 as 
amended by Environment Act 1995)
Located by supplier to within 100m

Maltaward Ltd Civil Engineers
REAL ESTATE ACTIVITIES/BUYING/SELLING/RENTING
Maltaward Ltd Civil Engineers Wellington House Holmbush Potteries Crawley 
Road, Faygate Horsham, West Sussex Rh12 4se
Environment Agency, Thames Region
Not Supplied
Casm.1414
1
8th December 2005
12th December 2005
Not Supplied
Sewage Discharges - Final/Treated Effluent - Not Water Company
Freshwater Stream/River

Ifield Brook
New Consent (Water Resources Act 1991, Section 88 & Schedule 10 as 
amended by Environment Act 1995)
Located by supplier to within 10m

523500
135400

524010
135000

524100
134900

523410
134530
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

5

5

5

5

Discharge Consents

Discharge Consents

Discharge Consents

Discharge Consents

A7NW
(S)

A7NW
(S)

A7NW
(S)

A7NW
(S)

501

501

501

501

2

2

2

2

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Burrwill Moulds
MAKING OF GLASS/CERAMICS/CEMENT/CUTTING STONE
Holmbush Potteries, Crawley Road, Faygate, Horsham, Surrey
Environment Agency, Thames Region
Not Given
CTWC.2423
1
9th May 1988
9th May 1988
Not Supplied
Sewage Discharges - Final/Treated Effluent - Not Water Company
Freshwater Stream/River

Ifield(Hoppers) Brook
Transferred from COPA 1974
Located by supplier to within 10m

A N C Ltd
MAKING OF GLASS/CERAMICS/CEMENT/CUTTING STONE
Holmbush Potteries, Crawley Road, Faygate, Horsham, Surrey
Environment Agency, Thames Region
Not Supplied
Ctwc.2423
1
9th May 1988
9th May 1988
Not Supplied
Sewage Discharges - Final/Treated Effluent - Not Water Company
Freshwater Stream/River

Ifield(Hoppers) Brook
Transferred from COPA 1974
Located by supplier to within 10m

Clive Barford Ltd
MAKING OF GLASS/CERAMICS/CEMENT/CUTTING STONE
Holmbush Potteries, Crawley Road, Faygate, Horsham, Surrey
Environment Agency, Thames Region
Not Supplied
Ctwc.2423
1
9th May 1988
9th May 1988
Not Supplied
Sewage Discharges - Final/Treated Effluent - Not Water Company
Freshwater Stream/River

Ifield(Hoppers) Brook
Transferred from COPA 1974
Located by supplier to within 10m

Lynx Auto Centre
MAKING OF GLASS/CERAMICS/CEMENT/CUTTING STONE
Holmbush Potteries, Crawley Road, Faygate, Horsham, Surrey
Environment Agency, Thames Region
Not Supplied
Ctwc.2423
1
9th May 1988
9th May 1988
Not Supplied
Sewage Discharges - Final/Treated Effluent - Not Water Company
Freshwater Stream/River

Ifield(Hoppers) Brook
Transferred from COPA 1974
Located by supplier to within 10m

523100
134550

523100
134550

523100
134550

523100
134550
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

5

5

5

5

Discharge Consents

Discharge Consents

Discharge Consents

Discharge Consents

A7NW
(S)

A7NW
(S)

A7NW
(S)

A7NW
(S)

501

501

501

501

2

2

2

2

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Ocean Air Distribution Limited
MAKING OF GLASS/CERAMICS/CEMENT/CUTTING STONE
Holmbush Potteries, Crawley Road, Faygate, Horsham, Surrey
Environment Agency, Thames Region
Not Supplied
Ctwc.2423
1
9th May 1988
9th May 1988
Not Supplied
Sewage Discharges - Final/Treated Effluent - Not Water Company
Freshwater Stream/River

Ifield(Hoppers) Brook
Transferred from COPA 1974
Located by supplier to within 10m

Shaws Glass Ltd
MAKING OF GLASS/CERAMICS/CEMENT/CUTTING STONE
Holmbush Potteries, Crawley Road, Faygate, Horsham, Surrey
Environment Agency, Thames Region
Not Supplied
Ctwc.2423
1
9th May 1988
9th May 1988
Not Supplied
Sewage Discharges - Final/Treated Effluent - Not Water Company
Freshwater Stream/River

Ifield(Hoppers) Brook
Transferred from COPA 1974
Located by supplier to within 10m

Wb Floor Machines Ltd
MAKING OF GLASS/CERAMICS/CEMENT/CUTTING STONE
Holmbush Potteries, Crawley Road, Faygate, Horsham, Surrey
Environment Agency, Thames Region
Not Supplied
Ctwc.2423
1
9th May 1988
9th May 1988
Not Supplied
Sewage Discharges - Final/Treated Effluent - Not Water Company
Freshwater Stream/River

Ifield(Hoppers) Brook
Transferred from COPA 1974
Located by supplier to within 10m

Travis Perkins Trading Co Ltd
MAKING OF GLASS/CERAMICS/CEMENT/CUTTING STONE
Holmbush Potteries, Crawley Road, Faygate, Horsham, Surrey
Environment Agency, Thames Region
Not Supplied
Ctwc.2423
1
9th May 1988
9th May 1988
Not Supplied
Sewage Discharges - Final/Treated Effluent - Not Water Company
Freshwater Stream/River

Ifield(Hoppers) Brook
Transferred from COPA 1974
Located by supplier to within 10m

523100
134550

523100
134550

523100
134550

523100
134550
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

5

5

6

7

Discharge Consents

Discharge Consents

Discharge Consents

Discharge Consents

A7NW
(S)

A7NW
(S)

A7NW
(S)

A6NE
(SW)

501

514

519

771

2

2

2

2

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:

Positional Accuracy:

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Operator:
Property Type:
Location:

Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Wickhams Brown Ltd
MAKING OF GLASS/CERAMICS/CEMENT/CUTTING STONE
Holmbush Potteries, Crawley Road, Faygate, Horsham, Surrey
Environment Agency, Thames Region
Not Supplied
Ctwc.2423
1
9th May 1988
9th May 1988
Not Supplied
Sewage Discharges - Final/Treated Effluent - Not Water Company
Freshwater Stream/River

Ifield(Hoppers) Brook
Transferred from COPA 1974
Located by supplier to within 10m

Tarmac Aggregates Limited
MAKING OF GLASS/CERAMICS/CEMENT/CUTTING STONE
Holmbush Potteries, Crawley Road, Faygate, Horsham, Surrey
Environment Agency, Thames Region
Not Given
CNTM.0260
1
19th May 1992
19th May 1992
2nd November 2009
Trade Discharge - Process Water
Freshwater Stream/River

Ifield (Hoppers) Brook
Revoked (Water Resources Act 1991, Section 88 & Schedule 10 as 
amended by Environment Act 1995)
Located by supplier to within 10m

Bernard J Newman & Co Ltd
WWTW (NOT WATER CO) (NOT STP AT A PRIVATE PREMISES)
Stw, Holmbush Potteries, Faygate, Sussex
Environment Agency, Thames Region
Not Supplied
Ctcr.1139
1
8th December 1969
8th December 1969
8th May 1988
Sewage Discharges - Final/Treated Effluent - Not Water Company
Freshwater Stream/River

Trib Of Millstream, Ifield Brk
Authorisation revokedRevoked
Located by supplier to within 100m

Mr Harry Calvert, Holmbush Farm World
FOOD+BEVERAGE SERVICES/CAFE/RESTAURANT/PUB
Holmbush Farm World Crawley Road Faygate Horsham West Sussex Rh12 
4se
Environment Agency, Thames Region
Not Supplied
Casm.1500
1
23rd October 2006
30th November 2006
17th July 2015
Sewage And Trade Combined - Unspecified
Freshwater Stream/River

Trib Of Ifield(Hoppers)Brook
Authorisation revokedRevoked
Located by supplier to within 10m

523100
134550

523090
134540

523200
134500

522790
134430
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

7

8

9

10

11

Discharge Consents

Discharge Consents

Local Authority Pollution Prevention and Controls

Nearest Surface Water Feature

Pollution Incidents to Controlled Waters

Pollution Incidents to Controlled Waters

A6NE
(SW)

A7SW
(SW)

A7NE
(S)

A16SW
(NE)

A16SW
(NE)

A12NE
(E)

788

818

556

0

0

160

2

2

3

-

2

2

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Operator:
Property Type:
Location:
Authority:
Catchment Area:
Reference:
Permit Version:
Effective Date:
Issued Date:
Revocation Date:
Discharge Type:
Discharge 
Environment:
Receiving Water:
Status:
Positional Accuracy:

Name:
Location:

Authority:
Permit Reference:
Dated:
Process Type:
Description:
Status:
Positional Accuracy:

Property Type:
Location:
Authority:
Pollutant:
Note:
Incident Date:
Incident Reference:
Catchment Area:
Receiving Water:
Cause of Incident:
Incident Severity:
Positional Accuracy:

Property Type:
Location:
Authority:
Pollutant:
Note:
Incident Date:
Incident Reference:
Catchment Area:
Receiving Water:
Cause of Incident:
Incident Severity:
Positional Accuracy:

Mr. H. C. Calvert
DOMESTIC PROPERTY (SINGLE) (INCL FARM HOUSE)
Cosira Complex, Holm Farm, Holmbush, Faygate, Near Horsham, Surrey
Environment Agency, Thames Region
Not Given
CTWC.2766
1
27th August 1988
27th August 1988
23rd October 2006
Sewage Discharges - Final/Treated Effluent - Not Water Company
Freshwater Stream/River

Trib Of Ifield (Hoppers)Brook
Revoked: New Consent issued (Water Act 1989, Section 113)
Located by supplier to within 100m

Mr E. Calvert
WWTW (NOT WATER CO) (NOT STP AT A PRIVATE PREMISES)
Stw, Rose Cottage, Faygate, Horsham, Sussex
Environment Agency, Thames Region
Not Given
CTCR.1465
1
8th October 1975
8th October 1975
Not Supplied
Sewage Discharges - Final/Treated Effluent - Not Water Company
Freshwater Stream/River

Trib Of Ifield Brook
Transferred from Rivers (Prevention of Pollution) Act 1951-1961
Located by supplier to within 100m

Lafarge Redland Aggregates Ltd
Burns Way, Holmbush Potteries Industrial Estate, Faygate, HORSHAM, West 
Sussex, RH12 4ST
Horsham District Council, Environmental Health Department
Epa/12
24th March 1993
Local Authority Pollution Prevention and Control
PG3/1Blending, packing, loading and use of bulk cement
Permitted
Manually positioned to the road within the address or location

Not Given
Bewbush Landfill
Environment Agency, Thames Region
Oils - Unknown
Confirmed incident
4th March 1999
THSE1999042754
Not Given
Not Given
Not Given
Category 3 - Minor Incident
Located by supplier to within 100m

Not Given
BEWBUSH
Environment Agency, Thames Region
Unknown Sewage
Not Supplied
12th August 1996
SE960411
Not Given
Not Given
Not Given
Category 3 - Minor Incident
Located by supplier to within 100m

522800
134400

522900
134295

523347
134456

523614
135454

523600
135500

524040
135250



Order Number: 155682781_1_1        Date: 02-Feb-2018 rpr_ec_datasheet v53.0        A Landmark Information Group Service Page 8 of 52

Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

12

13

14

14

15

16

Pollution Incidents to Controlled Waters

Pollution Incidents to Controlled Waters

Pollution Incidents to Controlled Waters

Pollution Incidents to Controlled Waters

Substantiated Pollution Incident Register

Water Abstractions

A16SE
(NE)

A16NE
(NE)

A7NE
(S)

A7NE
(S)

A16NE
(NE)

A7SW
(SW)

259

334

519

524

326

814

2

2

2

2

2

2

Property Type:
Location:
Authority:
Pollutant:
Note:
Incident Date:
Incident Reference:
Catchment Area:
Receiving Water:
Cause of Incident:
Incident Severity:
Positional Accuracy:

Property Type:
Location:
Authority:
Pollutant:
Note:
Incident Date:
Incident Reference:
Catchment Area:
Receiving Water:
Cause of Incident:
Incident Severity:
Positional Accuracy:

Property Type:
Location:
Authority:
Pollutant:
Note:
Incident Date:
Incident Reference:
Catchment Area:
Receiving Water:
Cause of Incident:
Incident Severity:
Positional Accuracy:

Property Type:
Location:
Authority:
Pollutant:
Note:
Incident Date:
Incident Reference:
Catchment Area:
Receiving Water:
Cause of Incident:
Incident Severity:
Positional Accuracy:

Authority:
Incident Date:
Incident Reference:
Water Impact:
Air Impact:
Land Impact:
Positional Accuracy:
Pollutant:

Operator:
Licence Number:
Permit Version:
Location:
Authority:
Abstraction:
Abstraction Type:
Source:
Daily Rate (m3):
Yearly Rate (m3):
Details:
Authorised Start:
Authorised End:
Permit Start Date:
Permit End Date:
Positional Accuracy:

Not Given
CRAWLEY
Environment Agency, Thames Region
Oils - Unknown
Confirmed As A Pollution Incident
23rd May 1992
S1920239
Not Given
Not Given
Not Given
Category 3 - Minor Incident
Located by supplier to within 100m

Not Given
BEWBUSH
Environment Agency, Thames Region
Miscellaneous - Other
Not Supplied
Not Supplied
SE960391
Not Given
Not Given
Not Given
Category 3 - Minor Incident
Located by supplier to within 100m

Not Given
FAYGATE
Environment Agency, Thames Region
Chemicals - Unknown
Confirmed As A Pollution Incident
4th May 1989
S1890195
Not Given
Not Given
Not Given
Category 1 - Major Incident
Located by supplier to within 100m

Not Given
FAYGATE
Environment Agency, Thames Region
Oils - Unknown
Confirmed As A Pollution Incident
8th May 1989
S1890212
Not Given
Not Given
Not Given
Category 2 - Significant Incident
Located by supplier to within 100m

Environment Agency - Southern Region, Solent and South Downs
6th July 2015
1352375
Category 2 - Significant Incident
Category 4 - No Impact
Category 4 - No Impact
Located by supplier to within 10m
Other Pollutant

Mr H C Calvert
28/39/32/0078
100
Tributary Of The River Mole At Holmbush Farm, Faygate, Horsh
Environment Agency, Thames Region
General Agriculture: Make-Up Or Top Up Water
Water may be abstracted from a single point
Surface
5455
9092
Filling Reservoir At Holmbush Farm, Faygate, Horsham, Sussex
01 November
31 March
23rd June 1987
Not Supplied
Located by supplier to within 100m

524200
135500

524200
135800

523400
134500

523400
134495

524194
135794

522900
134300
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

Groundwater Vulnerability

Groundwater Vulnerability

Drift Deposits

Bedrock Aquifer Designations

Bedrock Aquifer Designations

Bedrock Aquifer Designations

Bedrock Aquifer Designations

Superficial Aquifer Designations

Superficial Aquifer Designations

Superficial Aquifer Designations

Extreme Flooding from Rivers or Sea without Defences

Extreme Flooding from Rivers or Sea without Defences

Extreme Flooding from Rivers or Sea without Defences

Extreme Flooding from Rivers or Sea without Defences

Extreme Flooding from Rivers or Sea without Defences

Extreme Flooding from Rivers or Sea without Defences

Extreme Flooding from Rivers or Sea without Defences

Extreme Flooding from Rivers or Sea without Defences

A11NW
(NW)

A11NE
(NE)

A11NW
(NW)

A11NE
(NE)

A11SE
(S)

A11NW
(NW)

A11NE
(N)

A11NE
(NE)

A12NW
(E)

A11NE
(N)

A12NE
(E)

A12NE
(E)

A12NE
(E)

A12NE
(E)

A12NE
(E)

A12NE
(E)

A12SE
(E)

0

0

0

0

0

0

0

0

0

0

136

145

161

168

177

197

240

2

2

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

Soil Classification:

Map Sheet:
Scale:

Soil Classification:
Map Sheet:
Scale:

Aquifer Designation:

Aquifer Designation:

Aquifer Designation:

Aquifer Designation:

Aquifer Designation:

Aquifer Designation:

Aquifer Designation:

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Soils of Intermediate Leaching Potential (I1) - Soils which can possibly 
transmit a wide range of pollutants
Sheet 46 East Sussex
1:100,000

Not classified
Sheet 46 East Sussex
1:100,000

Unproductive Strata

Unproductive Strata

Unproductive Strata

Secondary Aquifer - A

Secondary Aquifer - A

Secondary Aquifer - A

Secondary Aquifer - A

Extent of Extreme Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Extreme Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Extreme Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Extreme Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Extreme Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Extreme Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Extreme Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Extreme Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

None

523171
135299

523303
135063

523124
135330

523303
135063

523303
135000

523101
135235

523257
135253

523468
135156

523836
135268

523265
135175

524040
135290

524045
135285

524055
135270

524060
135260

524065
135250

524055
135200

523980
134845
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

17

18

19

Flooding from Rivers or Sea without Defences

Flooding from Rivers or Sea without Defences

Flooding from Rivers or Sea without Defences

Flooding from Rivers or Sea without Defences

Flooding from Rivers or Sea without Defences

Flooding from Rivers or Sea without Defences

Flooding from Rivers or Sea without Defences

Flooding from Rivers or Sea without Defences

Areas Benefiting from Flood Defences

Flood Water Storage Areas

Flood Defences

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A11NW
(NW)

A12NE
(E)

A12NE
(E)

A12NE
(E)

A12NE
(E)

A12NE
(E)

A12NE
(E)

A12SE
(E)

A11NE
(N)

A11NE
(N)

A11NE
(N)

0

136

145

161

168

177

197

240

0

0

0

2

2

2

2

2

2

2

2

4

4

4

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Type:
Flood Plain Type:
Boundary Accuracy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Extent of Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Extent of Flooding from Rivers or Sea without Defences
Fluvial Models
As Supplied

Inland river
33.8
On ground surface
True
Not Supplied
Thames
1

Inland river
12.2
On ground surface
True
Not Supplied
Thames
1

Inland river
46.2
On ground surface
True
Not Supplied
Thames
1

None

None

None

523185
135245

524040
135290

524045
135285

524055
135270

524060
135260

524065
135250

524055
135200

523980
134845

523304
135121

523314
135153

523314
135153
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

20

21

22

23

24

25

26

27

28

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A11NE
(N)

A11NE
(N)

A11NE
(N)

A11NE
(N)

A11NE
(N)

A11NE
(N)

A11NE
(N)

A11NW
(N)

A15SE
(N)

0

0

0

0

0

0

0

0

0

4

4

4

4

4

4

4

4

4

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Inland river
54.7
On ground surface
True
Not Supplied
Thames
1

Inland river
42.1
On ground surface
True
Not Supplied
Thames
1

Inland river
12.6
Underground
True
Not Supplied
Thames
1

Inland river
8.4
On ground surface
True
Not Supplied
Thames
1

Inland river
46.9
On ground surface
True
Not Supplied
Thames
1

Inland river
3.3
On ground surface
True
Not Supplied
Thames
1

Inland river
1.8
On ground surface
True
Not Supplied
Thames
1

Inland river
430.6
On ground surface
True
Bewbush Brook
Thames
1

Inland river
443.5
On ground surface
True
Not Supplied
Thames
1

523277
135154

523288
135163

523332
135193

523290
135205

523290
135205

523334
135205

523282
135206

523232
135298

523371
135441
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

29

30

31

32

33

34

35

36

37

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A16SW
(NE)

A16SE
(NE)

A16SW
(NE)

A11NE
(N)

A16SW
(NE)

A16SW
(NE)

A16SW
(NE)

A16SW
(NE)

A16SW
(NE)

0

0

0

0

0

0

0

0

0

4

4

4

4

4

4

4

4

4

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Inland river
22.3
Underground
True
Bewbush Brook
Thames
1

Inland river
173.8
On ground surface
True
Not Supplied
Thames
1

Inland river
306.9
On ground surface
True
Bewbush Brook
Thames
1

Inland river
110.1
On ground surface
True
Not Supplied
Thames
1

Inland river
4.1
On ground surface
True
Not Supplied
Thames
1

Inland river
8.7
On ground surface
True
Not Supplied
Thames
1

Inland river
60.3
On ground surface
True
Not Supplied
Thames
1

Inland river
2.5
On ground surface
True
Not Supplied
Thames
1

Inland river
209.1
On ground surface
True
Not Supplied
Thames
1

523614
135454

523938
135462

523634
135464

523281
135207

523888
135629

523888
135629

523895
135634

523895
135634

523753
135666
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

38

39

40

41

42

43

44

45

46

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A11NE
(E)

A11NW
(NW)

A11NE
(N)

A11NE
(NW)

A16SE
(NE)

A16SE
(NE)

A16SE
(NE)

A12SE
(E)

A12NE
(E)

0

1

10

15

49

49

56

58

78

4

4

4

4

4

4

4

4

4

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Inland river
171.3
On ground surface
True
Not Supplied
Thames
1

Inland river
795.1
On ground surface
True
Bewbush Brook
Thames
1

Lake
5.9
On ground surface
True
Not Supplied
Thames
1

Inland river
231.5
Underground
True
Hopper's Brook
Thames
1

Inland river
133.3
On ground surface
True
Spruce Hill Brook
Thames
1

Inland river
118.6
On ground surface
True
Not Supplied
Thames
1

Inland river
9.0
Underground
True
Not Supplied
Thames
1

Inland river
668.5
On ground surface
True
Spruce Hill Brook
Thames
1

Inland river
101.8
On ground surface
True
Not Supplied
Thames
1

523407
135100

523154
135224

523273
135152

523267
135150

523981
135538

523943
135665

523984
135529

524018
135007

524026
135284
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

47

48

49

50

51

52

53

54

55

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A16NW
(NE)

A16NE
(NE)

A12NE
(E)

A16SE
(NE)

A16NE
(NE)

A16SE
(NE)

A16SE
(NE)

A16NE
(NE)

A16NE
(NE)

82

149

156

162

162

165

165

171

171

4

4

4

4

4

4

4

4

4

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Inland river
132.7
On ground surface
True
Not Supplied
Thames
1

Inland river
23.4
Not Supplied
True
Not Supplied
Thames
1

Inland river
17.7
On ground surface
True
Not Supplied
Thames
1

Inland river
40.0
On ground surface
True
Not Supplied
Thames
1

Inland river
9.5
On ground surface
True
Not Supplied
Thames
1

Inland river
29.0
On ground surface
True
Not Supplied
Thames
1

Inland river
45.4
On ground surface
True
Not Supplied
Thames
1

Inland river
48.8
On ground surface
True
Not Supplied
Thames
1

Inland river
49.9
On ground surface
True
Not Supplied
Thames
2

523899
135776

524026
135738

524028
135224

524057
135687

524045
135725

524067
135661

524057
135687

524053
135730

524055
135727
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

56

57

58

59

60

61

62

63

64

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A12NE
(E)

A11NW
(W)

A16NE
(NE)

A16NE
(NE)

A16NE
(NE)

A16NE
(NE)

A16NE
(NE)

A16NE
(NE)

A16NE
(NE)

174

200

208

211

216

217

217

235

235

4

4

4

4

4

4

4

4

4

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Inland river
41.4
On ground surface
True
Not Supplied
Thames
1

Inland river
295.6
On ground surface
True
Hopper's Brook
Thames
1

Inland river
3.2
Not Supplied
True
Not Supplied
Thames
1

Inland river
39.9
On ground surface
True
Not Supplied
Thames
1

Inland river
26.1
On ground surface
True
Not Supplied
Thames
2

Inland river
20.4
On ground surface
True
Not Supplied
Thames
2

Inland river
18.9
On ground surface
True
Not Supplied
Thames
1

Inland river
24.9
On ground surface
True
Not Supplied
Thames
2

Inland river
44.2
On ground surface
True
Not Supplied
Thames
1

524030
135174

523095
135034

524100
135693

524102
135694

524099
135736

524099
135736

524089
135760

524116
135747

524106
135770



Order Number: 155682781_1_1        Date: 02-Feb-2018 rpr_ec_datasheet v53.0        A Landmark Information Group Service Page 16 of 52

Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

65

66

67

68

69

70

71

72

73

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A16NE
(NE)

A12SE
(E)

A16NE
(NE)

A16NE
(NE)

A16NE
(NE)

A16NE
(NE)

A16NE
(NE)

A16NE
(NE)

A16NE
(NE)

237

249

249

276

278

281

293

299

307

4

4

4

4

4

4

4

4

4

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Inland river
46.3
On ground surface
True
Not Supplied
Thames
2

Inland river
221.7
On ground surface
True
Not Supplied
Thames
1

Inland river
170.7
On ground surface
True
Not Supplied
Thames
1

Inland river
29.8
On ground surface
True
Not Supplied
Thames
2

Inland river
36.4
On ground surface
True
Not Supplied
Thames
1

Inland river
21.6
On ground surface
True
Not Supplied
Thames
2

Inland river
6.8
On ground surface
True
Not Supplied
Thames
1

Inland river
9.5
On ground surface
True
Not Supplied
Thames
1

Inland river
12.4
On ground surface
True
Not Supplied
Thames
1

524116
135747

523985
134836

524138
135712

524147
135777

524142
135793

524156
135767

524162
135785

524169
135785

524175
135791
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

74

75

76

77

78

79

80

81

82

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A15SW
(NW)

A16NE
(NE)

A16NE
(NE)

A8NE
(SE)

A11SW
(SW)

A16NE
(NE)

A16NE
(NE)

A16NE
(NE)

A11SW
(SW)

314

318

318

323

332

334

334

354

357

4

4

4

4

4

4

4

4

4

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Inland river
143.0
On ground surface
True
Not Supplied
Thames
1

Inland river
57.9
On ground surface
True
Not Supplied
Thames
1

Inland river
19.7
On ground surface
True
Not Supplied
Thames
2

Inland river
164.1
On ground surface
True
Not Supplied
Thames
1

Inland river
29.0
Underground
True
Hopper's Brook
Thames
1

Inland river
23.8
On ground surface
True
Not Supplied
Thames
2

Inland river
59.7
On ground surface
True
Not Supplied
Thames
2

Inland river
39.5
On ground surface
True
Not Supplied
Thames
1

Inland river
8.2
On ground surface
True
Hopper's Brook
Thames
1

522901
135455

524187
135790

524187
135790

523957
134675

523101
134742

524198
135806

524196
135808

524221
135802

523099
134713
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

83

84

85

86

87

88

89

90

91

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A11SW
(SW)

A11SW
(SW)

A11SW
(SW)

A16NE
(NE)

A7NW
(SW)

A7NW
(SW)

A8NE
(SE)

A8NW
(SE)

A14SE
(NW)

365

365

368

374

390

410

420

427

435

4

4

4

4

4

4

4

4

4

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Inland river
86.6
On ground surface
True
Hopper's Brook
Thames
1

Inland river
3.6
On ground surface
True
Not Supplied
Thames
1

Lake
39.5
On ground surface
True
Not Supplied
Thames
1

Inland river
38.9
On ground surface
True
Not Supplied
Thames
1

Inland river
368.7
On ground surface
True
Not Supplied
Thames
1

Inland river
34.9
Underground
True
Hopper's Brook
Thames
1

Inland river
6.9
Not Supplied
True
Not Supplied
Thames
1

Inland river
418.6
On ground surface
True
Not Supplied
Thames
1

Inland river
117.4
On ground surface
True
Not Supplied
Thames
1

523095
134706

523095
134706

523095
134703

524226
135841

523098
134671

523107
134648

523923
134582

523895
134543

522761
135376
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

92

93

94

95

96

97

98

99

100

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A10SE
(W)

A7NW
(SW)

A10SE
(W)

A10SE
(W)

A10SE
(W)

A10SE
(W)

A10NE
(W)

A10NE
(W)

A7NW
(S)

437

443

467

470

473

473

495

495

514

4

4

4

4

4

4

4

4

4

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Inland river
35.0
On ground surface
True
Not Supplied
Thames
1

Inland river
75.6
On ground surface
True
Hopper's Brook
Thames
1

Inland river
4.2
Underground
True
Not Supplied
Thames
1

Inland river
2.9
On ground surface
True
Not Supplied
Thames
1

Inland river
362.6
On ground surface
True
Not Supplied
Thames
1

Inland river
95.7
On ground surface
True
Not Supplied
Thames
1

Inland river
272.2
On ground surface
True
Not Supplied
Thames
1

Inland river
19.1
On ground surface
True
Not Supplied
Thames
1

Inland river
47.3
Underground
True
Hopper's Brook
Thames
1

522859
135012

523102
134613

522832
134991

522829
134988

522826
134987

522826
134987

522773
135087

522780
135069

523094
134538
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

101

102

103

104

105

106

107

108

109

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A8NE
(SE)

A8NE
(SE)

A8NE
(SE)

A12SE
(E)

A12SE
(E)

A7NW
(S)

A7NW
(S)

A10SE
(SW)

A10SE
(SW)

533

536

540

546

548

560

689

718

721

4

4

4

4

4

4

4

4

4

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Inland river
54.7
On ground surface
True
Not Supplied
Thames
1

Inland river
7.3
Underground
True
Not Supplied
Thames
1

Inland river
17.7
On ground surface
True
Not Supplied
Thames
1

Inland river
6.2
Underground
True
Not Supplied
Thames
1

Inland river
272.8
On ground surface
True
Not Supplied
Thames
1

Inland river
256.3
On ground surface
True
Hopper's Brook
Thames
1

Inland river
75.2
On ground surface
True
Not Supplied
Thames
2

Inland river
285.0
On ground surface
True
Not Supplied
Thames
1

Inland river
370.9
Not Supplied
True
Not Supplied
Thames
1

524203
134652

524202
134646

524201
134639

524240
134684

524245
134687

523089
134491

523051
134366

522644
134715

522630
134741
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

110

111

112

113

114

115

116

117

118

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A7SW
(SW)

A7SW
(SW)

A6NE
(SW)

A6NE
(SW)

A7SW
(S)

A6NE
(SW)

A6NE
(SW)

A8SW
(SE)

A6NE
(SW)

755

759

764

765

767

773

773

782

793

4

4

4

4

4

4

4

4

4

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Inland river
4.7
Underground
True
Not Supplied
Thames
2

Inland river
133.0
On ground surface
True
Not Supplied
Thames
2

Inland river
2.4
Underground
True
Not Supplied
Thames
1

Inland river
20.3
On ground surface
True
Not Supplied
Thames
1

Inland river
260.5
On ground surface
True
Not Supplied
Thames
1

Inland river
53.9
Underground
True
Not Supplied
Thames
1

Inland river
46.2
Underground
True
Not Supplied
Thames
1

Lake
209.3
On ground surface
True
Island Pond
Thames
1

Inland river
29.1
On ground surface
True
Not Supplied
Thames
1

522992
134320

522988
134317

522746
134483

522746
134480

523163
134254

522754
134462

522754
134462

523792
134195

522777
134413
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Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

119

120

121

122

123

124

125

126

127

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A6NE
(SW)

A6SE
(SW)

A6SE
(SW)

A6SE
(SW)

A6SE
(SW)

A6SE
(SW)

A7SW
(SW)

A14NW
(NW)

A7SW
(SW)

810

837

841

841

843

850

857

861

868

4

4

4

4

4

4

4

4

4

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Inland river
126.7
On ground surface
True
Not Supplied
Thames
1

Inland river
4.9
On ground surface
True
Not Supplied
Thames
1

Inland river
5.5
On ground surface
True
Not Supplied
Thames
2

Inland river
22.8
On ground surface
True
Not Supplied
Thames
1

Inland river
39.5
On ground surface
True
Not Supplied
Thames
2

Inland river
44.0
Underground
True
Not Supplied
Thames
1

Lake
21.7
On ground surface
True
Not Supplied
Thames
2

Inland river
51.6
On ground surface
True
Not Supplied
Thames
1

Inland river
70.8
On ground surface
True
Not Supplied
Thames
2

522748
134416

522880
134285

522875
134283

522875
134283

522879
134279

522853
134286

522900
134250

522516
135875

522907
134236



Order Number: 155682781_1_1        Date: 02-Feb-2018 rpr_ec_datasheet v53.0        A Landmark Information Group Service Page 23 of 52

Agency & Hydrological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

128

129

130

131

132

133

134

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

OS Water Network Lines

A7SW
(S)

A14NW
(NW)

A14NW
(NW)

A8SW
(SE)

A6NE
(SW)

A7SW
(S)

A10SW
(W)

886

894

898

956

957

960

970

4

4

4

4

4

4

4

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Watercourse Form:
Watercourse Length:
Watercourse Level:
Permanent:
Watercourse Name:
Catchment Name:
Primacy:

Inland river
116.7
On ground surface
True
Not Supplied
Thames
2

Inland river
4.9
Underground
True
Not Supplied
Thames
1

Inland river
150.3
On ground surface
True
Not Supplied
Thames
1

Inland river
451.3
On ground surface
True
Not Supplied
Thames
1

Inland river
350.8
On ground surface
True
Not Supplied
Thames
1

Inland river
215.8
On ground surface
True
Not Supplied
Thames
1

Inland river
223.8
On ground surface
True
Not Supplied
Thames
1

522946
134196

522506
135916

522506
135921

523826
134021

522584
134374

522983
134103

522331
134891
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Waste

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

135

136

137

138

139

Historical Landfill Sites

Historical Landfill Sites

Historical Landfill Sites

Licensed Waste Management Facilities (Landfill Boundaries)

Licensed Waste Management Facilities (Locations)

A11NE
(NE)

A8NW
(SE)

A7NE
(S)

A11NE
(NE)

A6SE
(SW)

0

383

591

0

806

2

2

2

2

2

Licence Holder:
Location:
Name:
Operator Location:
Boundary Accuracy:
Provider Reference:
First Input Date:
Last Input Date:
Specified Waste 
Type:
EA Waste Ref:
Regis Ref:
WRC Ref:
BGS Ref:
Other Ref:

Licence Holder:
Location:
Name:
Operator Location:
Boundary Accuracy:
Provider Reference:
First Input Date:
Last Input Date:
Specified Waste 
Type:
EA Waste Ref:
Regis Ref:
WRC Ref:
BGS Ref:
Other Ref:

Licence Holder:
Location:
Name:
Operator Location:
Boundary Accuracy:
Provider Reference:
First Input Date:
Last Input Date:
Specified Waste 
Type:
EA Waste Ref:
Regis Ref:
WRC Ref:
BGS Ref:
Other Ref:

Name:
Licence Number:
Location:

Licence Holder:
Authority:
Site Category:
Max Input Rate:
Licence Status:
Issued:
Positional Accuracy:
Boundary Accuracy:

Licence Number:
Location:

Operator Name:
Operator Location:
Authority:
Site Category:
Licence Status:
Issued:
Last Modified:
Expires:
Suspended:
Revoked:
Surrendered:
IPPC Reference:
Positional Accuracy:

Matthews Demolition and Excavations Limited
West of Bewbush, Crawley, West Sussex
Land off Horsham Road
Not Supplied
As Supplied
EAHLD10974
31st December 1976
29th January 1989
Deposited Waste included Inert Waste

0
Not Supplied
3800/8173
Not Supplied
3/CE/90, WD27/82

Not Supplied
Bewbush, Crawley, West Sussex
Buchan Park
Not Supplied
As Supplied
EAHLD12640
31st December 1970
31st December 1977
Deposited Waste included Inert and Industrial Waste

0
Not Supplied
3800/8171
Not Supplied
WSX68, WD27/80

Not Supplied
Bewbush, Crawley, West Sussex
Holmbush Potteries
Not Supplied
As Supplied
EAHLD12636
31st December 1965
31st December 1968
Deposited Waste included Inert and Industrial Waste

0
Not Supplied
3800/8172
Not Supplied
WD27/81, WSX69

Holmbush Farm Landfill, Faygate Rh12
83158
Mr Heath Smith, Holmbush Farm, Crawley Road, Faygate, Crawley, West 
Sussex, RH12 4SE
Peter John Brown
Environment Agency - Thames Region, South East Area
Landfills Taking Non-biodegradeable Wastes (Not Construction)
Not Supplied
Inactive
1st March 1991
Positioned by the supplier
As Supplied

83159
Holmbush Farm, A264 Crawley Road, Faygate, Crawley, West Sussex, RH12 
4SE
Peter John Brown
Not Supplied
Environment Agency - South East Region, Kent & South London Area
Physical Treatment Facilities
Surrendered
26th February 1997
Not Supplied
Not Supplied
Not Supplied
Not Supplied
31st March 2014
Not Supplied
Located by supplier to within 10m

523303
135063

523873
134606

523387
134425

523407
135109

522855
134337
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Waste

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

139

140

141

142

143

144

145

146

147

Licensed Waste Management Facilities (Locations)

Local Authority Landfill Coverage

Local Authority Landfill Coverage

Local Authority Landfill Coverage

Local Authority Recorded Landfill Sites

Local Authority Recorded Landfill Sites

Local Authority Recorded Landfill Sites

Potentially Infilled Land (Non-Water)

Potentially Infilled Land (Non-Water)

Potentially Infilled Land (Water)

Potentially Infilled Land (Water)

Potentially Infilled Land (Water)

A6SE
(SW)

A11NE
(NE)

A7NE
(S)

A8NW
(SE)

A7NE
(S)

A8SW
(SE)

A11NE
(N)

A11NE
(NE)

A16NW
(N)

806

0

0

2

0

534

589

535

788

0

0

324

2

3

5

6

5

5

5

-

-

-

-

-

Licence Number:
Location:
Operator Name:
Operator Location:
Authority:
Site Category:
Licence Status:
Issued:
Last Modified:
Expires:
Suspended:
Revoked:
Surrendered:
IPPC Reference:
Positional Accuracy:

Name:

Name:

Name:

Location:
Reference:
Authority:
Last Reported 
Status:
Types of Waste:
Date of Closure:
Positional Accuracy:
Boundary Quality:

Location:
Reference:
Authority:
Last Reported 
Status:
Types of Waste:
Date of Closure:
Positional Accuracy:
Boundary Quality:

Location:
Reference:
Authority:
Last Reported 
Status:
Types of Waste:
Date of Closure:
Positional Accuracy:
Boundary Quality:

Bearing Ref:
Use:
Date of Mapping:

Bearing Ref:
Use:
Date of Mapping:

Use:
Date of Mapping:

Use:
Date of Mapping:

Use:
Date of Mapping:

83158
Holmbush Farm, Crawley Road, Faygate, Crawley, West Sussex, RH12 4SE
Peter John Brown
Not Supplied
Environment Agency - South East Region, Kent & South London Area
Landfills Taking Non-biodegradeable Wastes (Not Construction)
Surrendered
1st March 1991
30th June 1997
Not Supplied
Not Supplied
Not Supplied
16th January 2009
Not Supplied
Located by supplier to within 10m

Horsham District Council
 - Has supplied landfill data

West Sussex County Council
 - Has supplied landfill data

Crawley Borough Council
 - Has supplied landfill data

Holmbush Farm, Crawley Road, Faygate
CG/46/00
West Sussex County Council, Environment & Development
Unknown

Not Supplied
Not Supplied
Positioned by the supplier
Moderate

Holmbush Potteries, Horsham Road, Faygate
Not Supplied
West Sussex County Council, Environment & Development
Unknown

Not Supplied
Not Supplied
Positioned by the supplier
Moderate

Buchan Hill Forest, Crawley Road, Faygate
LB/20/71
West Sussex County Council, Environment & Development
Not Supplied

Household, Clay, Subsoils
Not Supplied
Located by supplier to within 100m
Not Applicable

S
Unknown Filled Ground (Pit, quarry etc)
1980

SE
Unknown Filled Ground (Pit, quarry etc)
1980

Unknown Filled Ground (Pond, marsh, river, stream, dock etc)
1879

Unknown Filled Ground (Pond, marsh, river, stream, dock etc)
1968

Unknown Filled Ground (Pond, marsh, river, stream, dock etc)
1968

522855
134337

523303
135063

523303
135063

523949
134927

523408
135107

523343
134477

523900
134400

523438
134489

523747
134190

523264
135243

523494
135334

523677
136014



Order Number: 155682781_1_1        Date: 02-Feb-2018 rpr_ec_datasheet v53.0        A Landmark Information Group Service Page 26 of 52

Waste

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

148

149

150

151

Potentially Infilled Land (Water)

Potentially Infilled Land (Water)

Registered Landfill Sites

Registered Landfill Sites

A7SW
(SW)

A7SW
(S)

A11NE
(NE)

A15SE
(NE)

821

930

0

0

-

-

2

2

Use:
Date of Mapping:

Use:
Date of Mapping:

Licence Holder:
Licence Reference:
Site Location:
Licence Easting:
Licence Northing:
Operator Location:
Authority:
Site Category:
Max Input Rate:

Waste Source 
Restrictions:
Status:
Dated:
Preceded By 
Licence:
Superseded By 
Licence:
Positional Accuracy:
Boundary Accuracy:
Authorised Waste

Prohibited Waste

Licence Holder:
Licence Reference:
Site Location:
Licence Easting:
Licence Northing:
Operator Location:
Authority:
Site Category:
Max Input Rate:
Waste Source 
Restrictions:
Status:
Dated:
Preceded By 
Licence:
Superseded By 
Licence:
Positional Accuracy:
Boundary Accuracy:
Authorised Waste

Prohibited Waste

Unknown Filled Ground (Pond, marsh, river, stream, dock etc)
1913

Unknown Filled Ground (Pond, marsh, river, stream, dock etc)
1913

P J Brown
WSX/L1/0118/2
Holmbush Farm Landfill, Faygate, CRAWLEY, West Sussex, RH
Not Supplied
Not Supplied
Bellwood, Bonwychs Road, CRAWLEY, West Sussex, RH11 0LE
Environment Agency - Thames Region, South East Area
Landfill
Medium (Equal to or greater than 25,000 and less than 75,000 tonnes per 
year)
No known restriction on source of waste

Operational as far as is knownOperational
15th November 1994
3/CE/90

Not Given

Positioned by the supplier
Good
Brickwork/Mortar, Flint, Stone
Excav. Road Metal (Planings)
Glas/Pottery/China/Enamel/Ceramic/Etc
Gravel, Nat.Occ. Rocks & Soils
Reacted Concrete Incl.Steel Reinforc'
Sand, Silica, Silt, Sub/Topsoil
Asbestos Bearing Mat'L
Excav/Redev. Tips/Gasworks/Chem.Prems
Max.Deposit
Max.Waste Permitted By Licence
Organohalogens/Sub'S Likely Form Them
Organophosphorus Cmpds
Organotin Cpds
Radioactive Mat'L
Sub'S Harmful To Human Health
Sub'S Likely To Pollute Environment
Waste N.O.S.
Waste With Ph < 6
Waste With Ph > 8

P J Brown (Haulage)
3/CE/90
Holmbush Farm Landfill, Faygate, CRAWLEY, West Sussex, RH
523500
135480
1 Perrylands Lane, Smallfield, HORLEY, Surrey, RH6 9PR
Environment Agency - Thames Region, South East Area
Landfill
Undefined
No known restriction on source of waste

Record supersededSuperseded
1st March 1991
Not Given

WSX/L1/0118/2

Manually positioned to the address or location
Not Applicable
Brick,Cement,Concrete,Stone,Slate,Tile
Chalk,Soils,Clay
Other Totally Inert Wastes
Any Other Material
Asbestos Cement
Grass Cuttings
Paper
Vegetable Matter
Waste - Water Poll'N Pot'L > Topsoil
Waste Ex Any Site May Cont. Haz.Mat'L
Waste Ex Any Site May Cont. Poll.Mat'L
Waste-Old Tips,Gaswks,Sites Store.Chem
Wood

522905
134289

522993
134131

523303
135063

523500
135480
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Waste

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

152

153

Registered Landfill Sites

Registered Waste Treatment or Disposal Sites

A12SW
(E)

A11NE
(NE)

13

0

2

2

Licence Holder:
Licence Reference:
Site Location:
Licence Easting:
Licence Northing:
Operator Location:
Authority:
Site Category:
Max Input Rate:
Waste Source 
Restrictions:
Status:
Dated:
Preceded By 
Licence:
Superseded By 
Licence:
Positional Accuracy:
Boundary Accuracy:
Authorised Waste

Licence Holder:
Licence Reference:
Site Location:
Operator Location:
Authority:
Site Category:
Max Input Rate:
Waste Source 
Restrictions:
Licence Status:
Dated:
Preceded By 
Licence:
Superseded By 
Licence:
Positional Accuracy:
Boundary Quality:
Authorised Waste

Prohibited Waste

Horsham & Crawley Tipper
3/AX/80
Land North Of A264, Bewbush, Crawley, West Sussex
523800
135000
Columbia Works, Fleming Way, Crawley, West Sussex
Environment Agency - Southern Region, Sussex Area
Landfill
Undefined
No known restriction on source of waste

Licence lapsed/cancelled/defunct/not applicable/surrenderedCancelled
1st December 1980
Not Given

Not Given

Manually positioned to the address or location
Not Applicable
Construction And Demolition Wastes
Excavated Natural Materials $
Road Making Materials

P J Brown
WSX/L1/0174
Holmbush Farm Soil Screener, Faygate, Crawley, West Sussex
Bellwood, Bonwychs Road, CRAWLEY, West Sussex, RH11 0LE
Environment Agency - Thames Region, South East Area
Treatment
Large (Equal to or greater than 75,000 and less than 250,000 tonnes per year)
No known restriction on source of waste

Operational as far as is knownOperational
26th February 1997
Not Given

Not Given

Manually positioned to the address or location
Not Supplied
Brickwork/Mortar, Flint, Stone
Excav. Road Metal (Planings)
Glas/Pottery/China/Enamel/Ceramic/Etc
Gravel, Nat.Occ. Rocks & Soils
Max.Waste Awaiting Treatment
Max.Waste Permitted By Licence
Reacted Concrete Incl.Steel Reinforc'
Sand, Silica, Silt, Sub/Topsoil
Asbestos Bearing Mat'L
Asbestos Cement Products
Contaminated Material/Rubble
Food Waste
Liquid Wastes
Radioactive Mat'L
Sludge Wastes
Spec.Waste (Epa'90:S62/1996 Regs)
Sub'S Control. Radioactive Subs Act'60
Sub'S Harmful To Human Health
Sub'S Likely To Pollute Environment
Waste N.O.S.
Waste With Ph < 6
Waste With Ph > 8
Wood, Paper, Plastics

523800
135000

523350
135100
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Waste

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

154
Registered Waste Treatment or Disposal Sites

A12NW
(NE)

10 2Licence Holder:
Licence Reference:
Site Location:
Operator Location:
Authority:
Site Category:
Max Input Rate:
Waste Source 
Restrictions:
Licence Status:
Dated:
Preceded By 
Licence:
Superseded By 
Licence:
Positional Accuracy:
Boundary Quality:
Authorised Waste

Prohibited Waste

Matthews Demol'N & Excav'N Ltd
3/BN/85
North Of A264 At Bewbush, Crawley, West Sussex
Columbia Works, Fleming Way, CRAWLEY, West Sussex, RH10 2NP
Environment Agency - Southern Region, Sussex Area
Transfer
Undefined
No known restriction on source of waste

Licence lapsed/cancelled/defunct/not applicable/surrenderedCancelled
25th February 1985
Not Given

Not Given

Approximate location provided by supplier
Not Supplied
Brick Rubble,Broken Concrete
Stone,Chalk,Subsoil
Totally Inert Solid Waste
Any Waste Not Totally Inert
Asbestos
Grass Cuttings
Paper
Vegetable Matter
Waste Ex Sites Cont.Hazardous Material
Waste Ex Sites Cont.Polluting Mater'L
Wood

523800
135300
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Geological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

BGS 1:625,000 Solid Geology

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

A11NE
(NE)

A12NW
(E)

A11NE
(NE)

A16SW
(NE)

A11NW
(NW)

A11NE
(NE)

A11NW
(NW)

0

0

0

0

0

0

0

1

1

1

1

1

1

1

Description:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Wealden Group

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
<15 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
30 - 45 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
30 - 45 mg/kg

523303
135063

523836
135268

523468
135156

523624
135512

523101
135235

523303
135063

523124
135330
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Geological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

A11NE
(N)

A16SW
(NE)

A11NW
(W)

A16SE
(NE)

A16SE
(NE)

A12SE
(E)

0

0

73

90

103

143

1

1

1

1

1

1

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

British Geological Survey, National Geoscience Information Service
Sediment
25 - 35 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
25 - 35 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
<15 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
30 - 45 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

523257
135253

523788
135646

523220
135052

524024
135506

524015
135595

524000
135000
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Geological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

A11NW
(NW)

A16SE
(NE)

A15NW
(N)

A11NW
(W)

A15NW
(N)

A15NW
(N)

195

218

271

272

302

489

1

1

1

1

1

1

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
25 - 35 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
30 - 45 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
30 - 45 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
<15 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

523000
135288

524141
135585

523068
135742

523000
135063

523085
135915

523100
136023
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Geological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

A10SE
(W)

A8NW
(SE)

A8NW
(SE)

A14NE
(NW)

A14NE
(NW)

A10SW
(W)

493

510

555

575

731

777

1

1

1

1

1

1

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
<15 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
30 - 45 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
<15 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
30 - 45 mg/kg

522823
134881

523658
134380

523836
134424

522826
135809

522711
135913

522500
135000
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Geological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

155

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Estimated Soil Chemistry

BGS Recorded Mineral Sites

A7SW
(S)

A8SW
(SE)

A10SW
(W)

A3NE
(S)

A3NE
(S)

A11NW
(NW)

785

833

833

916

979

166

1

1

1

1

1

1

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Source:
Soil Sample Type:
Arsenic 
Concentration:
Cadmium 
Concentration:
Chromium 
Concentration:
Lead Concentration:
Nickel 
Concentration:

Site Name:
Location:
Source:
Reference:
Type:
Status:
Operator:
Operator Location:
Periodic Type:
Geology:
Commodity:
Positional Accuracy:

British Geological Survey, National Geoscience Information Service
Sediment
<15 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
30 - 45 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
30 - 45 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

British Geological Survey, National Geoscience Information Service
Sediment
15 - 25 mg/kg

<1.8 mg/kg

60 - 90 mg/kg

<100 mg/kg
15 - 30 mg/kg

Pondtail Shaw Pits
Faygate, Horsham, West Sussex
British Geological Survey, National Geoscience Information Service
150502
Opencast
Ceased
Not Supplied
Not Supplied
Cretaceous
Horsham Stone Member
Sandstone
Located by supplier to within 10m

523231
134162

523785
134144

522437
135000

523273
133929

523305
134000

523069
135239
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Geological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

156

157

BGS Recorded Mineral Sites

BGS Recorded Mineral Sites

BGS Measured Urban Soil Chemistry

BGS Urban Soil Chemistry Averages

Coal Mining Affected Areas

Mining Instability

Man-Made Mining Cavities

Non Coal Mining Areas of Great Britain

Non Coal Mining Areas of Great Britain

Non Coal Mining Areas of Great Britain

Potential for Collapsible Ground Stability Hazards

Potential for Collapsible Ground Stability Hazards

Potential for Collapsible Ground Stability Hazards

Potential for Compressible Ground Stability Hazards

A7NE
(S)

A8SW
(SE)

A11SE
(S)

A16SE
(NE)

A11SE
(S)

A11NE
(NE)

A11NW
(NW)

A11SE
(S)

A11NE
(N)

A11NE
(NE)

A11NE
(NE)

605

789

0

284

0

0

0

0

0

0

0

1

1

-

7

1

1

1

1

1

1

1

Site Name:
Location:
Source:
Reference:
Type:
Status:
Operator:
Operator Location:
Periodic Type:
Geology:
Commodity:
Positional Accuracy:

Site Name:
Location:
Source:
Reference:
Type:
Status:
Operator:
Operator Location:
Periodic Type:
Geology:
Commodity:
Positional Accuracy:

Mining Evidence:
Source:
Boundary Quality:

Easting:
Northing:
Distance:
Quadrant Reference:
Quadrant Reference:
Bearing Ref:
Cavity Type:
Commodity:
Solid Geology Detail:
Superficial Geology 
Detail:

Risk:
Source:

Risk:
Source:

Risk:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hopper Farm Brick, Tile & Pottery Works
Holmbush Forest, Crawley, Sussex
British Geological Survey, National Geoscience Information Service
126800
Opencast
Ceased
Not Supplied
Not Supplied
Cretaceous
Weald Clay Formation
Common Clay and Shale
Located by supplier to within 10m

Island Pond Sand Pit
Buchan Country Park, Crawley, Sussex
British Geological Survey, National Geoscience Information Service
126506
Opencast
Ceased
Not Supplied
Not Supplied
Cretaceous
Upper Tunbridge Wells Sand
Sand
Located by supplier to within 10m

Inconclusive Iron Ore Mining
Ove Arup & Partners
As Supplied

524200
135600
284
A16
SE
NE
Multiple Bell Pits/Iron Workings
Iron
Weald Clay Formation
No Details

Highly Unlikely
British Geological Survey, National Geoscience Information Service

Highly Unlikely
British Geological Survey, National Geoscience Information Service

Highly Unlikely
British Geological Survey, National Geoscience Information Service

Very Low
British Geological Survey, National Geoscience Information Service

No Hazard
British Geological Survey, National Geoscience Information Service

Very Low
British Geological Survey, National Geoscience Information Service

No Hazard
British Geological Survey, National Geoscience Information Service

No data available

No data available

In an area that might not be affected by coal mining

523360
134408

523755
134188

523303
135000

524200
135600

523303
135000

523303
135063

523124
135330

523303
135000

523257
135253

523303
135063

523303
135063



Order Number: 155682781_1_1        Date: 02-Feb-2018 rpr_ec_datasheet v53.0        A Landmark Information Group Service Page 35 of 52

Geological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

Potential for Compressible Ground Stability Hazards

Potential for Compressible Ground Stability Hazards

Potential for Ground Dissolution Stability Hazards

Potential for Ground Dissolution Stability Hazards

Potential for Landslide Ground Stability Hazards

Potential for Landslide Ground Stability Hazards

Potential for Landslide Ground Stability Hazards

Potential for Landslide Ground Stability Hazards

Potential for Landslide Ground Stability Hazards

Potential for Running Sand Ground Stability Hazards

Potential for Running Sand Ground Stability Hazards

Potential for Running Sand Ground Stability Hazards

Potential for Running Sand Ground Stability Hazards

Potential for Running Sand Ground Stability Hazards

Potential for Running Sand Ground Stability Hazards

Potential for Running Sand Ground Stability Hazards

Potential for Running Sand Ground Stability Hazards

Potential for Running Sand Ground Stability Hazards

Potential for Shrinking or Swelling Clay Ground Stability Hazards

Potential for Shrinking or Swelling Clay Ground Stability Hazards

Potential for Shrinking or Swelling Clay Ground Stability Hazards

A11NE
(N)

A11SE
(S)

A11NE
(NE)

A11SE
(S)

A11NE
(NE)

A11SE
(S)

A11NE
(N)

A16NW
(NE)

A15NE
(N)

A11SE
(S)

A11NE
(NE)

A12NW
(E)

A11NE
(NE)

A11NE
(N)

A11NW
(W)

A11SW
(SW)

A12NE
(E)

A16SE
(NE)

A11SE
(S)

A16SW
(NE)

A11NW
(NW)

0

0

0

0

0

0

0

106

162

0

0

0

0

0

73

76

143

218

0

0

0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Moderate
British Geological Survey, National Geoscience Information Service

No Hazard
British Geological Survey, National Geoscience Information Service

No Hazard
British Geological Survey, National Geoscience Information Service

No Hazard
British Geological Survey, National Geoscience Information Service

Very Low
British Geological Survey, National Geoscience Information Service

Very Low
British Geological Survey, National Geoscience Information Service

Low
British Geological Survey, National Geoscience Information Service

Low
British Geological Survey, National Geoscience Information Service

Low
British Geological Survey, National Geoscience Information Service

No Hazard
British Geological Survey, National Geoscience Information Service

No Hazard
British Geological Survey, National Geoscience Information Service

Very Low
British Geological Survey, National Geoscience Information Service

Very Low
British Geological Survey, National Geoscience Information Service

Low
British Geological Survey, National Geoscience Information Service

Very Low
British Geological Survey, National Geoscience Information Service

Very Low
British Geological Survey, National Geoscience Information Service

Very Low
British Geological Survey, National Geoscience Information Service

Very Low
British Geological Survey, National Geoscience Information Service

Low
British Geological Survey, National Geoscience Information Service

Very Low
British Geological Survey, National Geoscience Information Service

No Hazard
British Geological Survey, National Geoscience Information Service

523257
135253

523303
135000

523303
135063

523303
135000

523303
135063

523303
135000

523366
135323

523666
135767

523409
135725

523303
135000

523303
135063

523836
135268

523468
135156

523257
135253

523220
135052

523224
135000

524052
135145

524141
135585

523303
135000

523624
135512

523101
135235



Order Number: 155682781_1_1        Date: 02-Feb-2018 rpr_ec_datasheet v53.0        A Landmark Information Group Service Page 36 of 52

Geological

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

Potential for Shrinking or Swelling Clay Ground Stability Hazards

Potential for Shrinking or Swelling Clay Ground Stability Hazards

Potential for Shrinking or Swelling Clay Ground Stability Hazards

Radon Potential - Radon Affected Areas

Radon Potential - Radon Affected Areas

Radon Potential - Radon Protection Measures

Radon Potential - Radon Protection Measures

A11NE
(NE)

A11NW
(NW)

A16SE
(NE)

A11SE
(S)

A11NE
(NE)

A11SE
(S)

A11NE
(NE)

0

0

90

0

0

0

0

1

1

1

1

1

1

1

Hazard Potential:
Source:

Hazard Potential:
Source:

Hazard Potential:
Source:

Affected Area:

Source:

Affected Area:

Source:

Protection Measure:

Source:

Protection Measure:

Source:

Low
British Geological Survey, National Geoscience Information Service

Low
British Geological Survey, National Geoscience Information Service

No Hazard
British Geological Survey, National Geoscience Information Service

The property is in a Lower probability radon area (less than 1% of homes are 
estimated to be at or above the Action Level).
British Geological Survey, National Geoscience Information Service

The property is in a Lower probability radon area (less than 1% of homes are 
estimated to be at or above the Action Level).
British Geological Survey, National Geoscience Information Service

No radon protective measures are necessary in the construction of new 
dwellings or extensions
British Geological Survey, National Geoscience Information Service

No radon protective measures are necessary in the construction of new 
dwellings or extensions
British Geological Survey, National Geoscience Information Service

523303
135063

523124
135330

524024
135506

523303
134998

523303
135063

523303
134998

523303
135063
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Industrial Land Use

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

158

159

160

161

162

163

164

165

165

166

166

167

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

A16SE
(NE)

A12NE
(E)

A16NW
(NE)

A16NW
(NE)

A12NE
(E)

A12NE
(E)

A12NE
(E)

A16SE
(NE)

A16SE
(NE)

A12SE
(SE)

A12SE
(SE)

A12SE
(E)

69

147

150

237

256

288

304

314

314

314

318

382

-

-

-

-

-

-

-

-

-

-

-

-

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Clarks
4, Orion Court, Bewbush, Crawley, West Sussex, RH11 6DG
Car Breakdown & Recovery Services
Inactive
Automatically positioned to the address

G T Pest Services
4, Ransome Close, Crawley, West Sussex, RH11 6AR
Pest & Vermin Control
Inactive
Automatically positioned to the address

Jeffery Automotive
Thirlmere Rd, Ifield, Crawley, West Sussex, RH11 0ST
Garage Services
Inactive
Manually positioned to the road within the address or location

Mrh Training
14, Abbotsfield Road, Ifield, Crawley, West Sussex, RH11 0QT
Mechanical Handling Equipment
Inactive
Automatically positioned to the address

Kelly'S Mgm Valeting
57, Booth Road, CRAWLEY, West Sussex, RH11 6AG
Carpet, Curtain & Upholstery Cleaners
Inactive
Automatically positioned to the address

C S M Autos Ltd
24, Masefield Road, Crawley, RH11 6AP
Car Dealers - Used
Active
Automatically positioned to the address

Spic & Span
15, Allcot Close, Crawley, West Sussex, RH11 6AN
Cleaning Services - Commercial
Inactive
Automatically positioned to the address

P C-Tronics
15, Neptune Close, Bewbush, Crawley, West Sussex, RH11 6BP
Printers
Active
Automatically positioned to the address

Pc-Tronics
15, Neptune Close, Bewbush, Crawley, West Sussex, RH11 6BP
Computer Manufacturers
Inactive
Automatically positioned to the address

Arrow Air Freight
5, Howard Road, Crawley, West Sussex, RH11 8GF
Airfreight Services
Inactive
Automatically positioned to the address

P J Delivery & Logistics
3, Chetwood Road, Crawley, West Sussex, RH11 8GB
Road Haulage Services
Active
Automatically positioned to the address

It Upgrade Ltd
8, Peterlee Walk, Bewbush, Crawley, West Sussex, RH11 6ED
Computer Manufacturers
Inactive
Automatically positioned to the address

523980
135595

524054
135305

523764
135862

523899
135950

524172
135296

524099
135126

524162
135173

524219
135650

524219
135650

523972
134729

523944
134705

524165
134939
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Industrial Land Use

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

168

168

168

168

168

169

169

170

170

170

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

A7NE
(S)

A7NE
(S)

A7NE
(S)

A7NE
(S)

A7NE
(S)

A7NE
(S)

A7NE
(S)

A7NE
(S)

A7NE
(S)

A7NE
(S)

490

493

493

493

516

502

502

572

574

576

-

-

-

-

-

-

-

-

-

-

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:

Classification:
Status:
Positional Accuracy:

Powell Blinds
Sunblind House, Holmbush Potteries, Crawley Road, Faygate, Horsham, 
RH12 4SE
Blinds, Awnings & Canopies
Active
Automatically positioned to the address

Blackthorn
Sunblind House, Holmbush Potteries, Crawley Road, Faygate, Horsham, 
West Sussex, RH12 4SE
Precision Engineers
Inactive
Automatically positioned to the address

Powell Blinds
Sunblind House, Holmbush Potteries, Crawley Road, Faygate, Horsham, 
West Sussex, RH12 4SE
Blinds, Awnings & Canopies
Inactive
Automatically positioned to the address

Holmbush Blinds
Sunblind House, Holmbush Potteries, Crawley Road, Faygate, Horsham, 
West Sussex, RH12 4SE
Blinds, Awnings & Canopies
Inactive
Automatically positioned to the address

Lafarge Aggregates Ltd
Holmbush Potteries,Crawley Road,Faygate, Horsham, West Sussex, RH12 
4FE
Concrete & Mortar Ready Mixed
Inactive
Manually positioned to the address or location

Lafarge Readymix Ltd
Holmbush Potteries, Crawley Road, Faygate, Horsham, West Sussex, RH12 
4SE
Concrete & Mortar Ready Mixed
Inactive
Automatically positioned in the proximity of the address

Travis Perkins Plc
Holmbush Potteries, Crawley Road, Faygate, Horsham, West Sussex, RH12 
4SE
Builders' Merchants
Active
Automatically positioned to the address

Lynx Auto Centre
Unit 4, Burns Way, Holmbush Potteries Estate, Faygate, Horsham, RH12 4ST
Garage Services
Active
Automatically positioned to the address

Burrwill Precision Moulding
Unit 1-2, Burns Way, Holmbush Potteries Estate, Faygate, Horsham, RH12 
4ST
Plastics - Injection Moulding
Active
Automatically positioned to the address

W B Floor Machines Ltd
Unit 7, Burns Way, Holmbush Potteries Estate, Faygate, Horsham, West 
Sussex, RH12 4ST
Cleaning Materials & Equipment
Inactive
Automatically positioned to the address

523375
134525

523377
134522

523377
134522

523377
134522

523350
134496

523281
134508

523281
134508

523389
134444

523426
134448

523344
134435



Order Number: 155682781_1_1        Date: 02-Feb-2018 rpr_ec_datasheet v53.0        A Landmark Information Group Service Page 39 of 52

Industrial Land Use

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

170

171

172

173

173

173

173

173

173

173

173

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

Contemporary Trade Directory Entries

A7NE
(S)

A7NE
(S)

A6NE
(SW)

A6NE
(SW)

A6NE
(SW)

A6SE
(SW)

A6SE
(SW)

A6NE
(SW)

A6SE
(SW)

A6SE
(SW)

A6SE
(SW)

576

579

758

785

794

806

806

808

813

820

820

-

-

-

-

-

-

-

-

-

-

-

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

Name:
Location:
Classification:
Status:
Positional Accuracy:

W B Floor Machines Ltd
Unit 7, Burns Way, Holmbush Potteries Estate, Faygate, Horsham, West 
Sussex, RH12 4ST
Cleaning Materials & Equipment
Active
Automatically positioned to the address

Southern Insulation & Packaging
Unit 8, Burns Way, Holmbush Potteries Estate, Faygate, Horsham, West 
Sussex, RH12 4ST
Packaging Materials Manufacturers & Suppliers
Inactive
Automatically positioned to the address

Forgehorns Ironwork
The Forge,Holmbush Farm,Crawley Rd, Faygate, Horsham, West Sussex, 
RH12 4SE
Wrought Ironwork
Inactive
Manually positioned to the address or location

Intercleanse Pest Control
3 The Courtyard, Holmbush Farm, Crawley Road, Faygate, RH12 4SE
Pest & Vermin Control
Active
Automatically positioned to the address

West Sussex Gun Company
Unit 6, The Courtyard, Crawley Road, Faygate, Horsham, RH12 4SE
Gunsmiths
Active
Automatically positioned to the address

Multaward (Barriers) Ltd
Unit 7, The Courtyard, Crawley Road, Faygate, Horsham, West Sussex, RH12
4SE
Engineers - General
Inactive
Automatically positioned to the address

Forgehorns
Holmbush Farm, Crawley Road, Faygate, Horsham, West Sussex, RH12 4SE
Gate Manufacturers
Inactive
Automatically positioned to the address

Concord
Unit 3, The Courtyard, Crawley Road, Faygate, Horsham, West Sussex, RH12
4SE
Commercial Cleaning Services
Inactive
Automatically positioned to the address

Precision Grinding
12,Holm Bush Farm,Crawley Rd, Faygate, Horsham, West Sussex, RH12 
4SE
Precision Engineers
Inactive
Manually positioned to the address or location

Travis Perkins Trading Co Ltd
Holmbush Farm,Crawley Rd, Faygate, Horsham, West Sussex, RH12 4SE
Builders' Merchants
Inactive
Manually positioned within the geographical locality

Tylines Road Marking Ltd
Unit 4,Crawley Rd, Faygate, Horsham, West Sussex, RH12 4SE
Road Marking & Surfacing Equipment & Material Manufacturers
Inactive
Manually positioned within the geographical locality

523344
134435

523320
134431

522873
134382

522843
134371

522853
134352

522855
134337

522855
134337

522818
134360

522846
134334

522841
134329

522841
134329
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Industrial Land Use

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

173

174

175

176

177

177

177

178

179

179

180

181

Contemporary Trade Directory Entries

Points of Interest - Commercial Services

Points of Interest - Commercial Services

Points of Interest - Commercial Services

Points of Interest - Commercial Services

Points of Interest - Commercial Services

Points of Interest - Commercial Services

Points of Interest - Manufacturing and Production

Points of Interest - Manufacturing and Production

Points of Interest - Manufacturing and Production

Points of Interest - Public Infrastructure

Points of Interest - Public Infrastructure

A6SE
(SW)

A16NW
(NE)

A12SE
(SE)

A7NE
(S)

A6SE
(SW)

A6SE
(SW)

A6NE
(SW)

A7NE
(S)

A6SE
(SW)

A6SE
(SW)

A11NE
(NE)

A16SW
(NE)

821

231

318

578

806

806

810

554

806

813

0

0

-

8

8

8

8

8

8

8

8

8

8

8

Name:
Location:

Classification:
Status:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Les Eggleton Precision Grinding
Unit 12, The Courtyard, Crawley Road, Faygate, Horsham, West Sussex, 
RH12 4SE
Precision Engineers
Active
Automatically positioned to the address

M P C Pest Control
5 Langdale Road, Ifield, Crawley, RH11 0SS
Contract Services
Pest and Vermin Control
Positioned to address or location

P J Delivery & Logistics
3 Chetwood Road, Crawley, RH11 8GB
Transport, Storage and Delivery
Distribution and Haulage
Positioned to address or location

Lynx Auto Centre
Unit 4  Burns Way, Holmbush Potteries Estate, Faygate, Horsham, RH12 4ST
Repair and Servicing
Vehicle Repair, Testing and Servicing
Positioned to address or location

Forgehorns
Holmbush Farm, Crawley Road, Faygate, Horsham, RH12 4SE
Construction Services
Metalworkers Including Blacksmiths
Positioned to address or location

Forgehorns Ironwork
Holmbush Farm, Crawley Road, Faygate, Horsham, RH12 4SE
Construction Services
Metalworkers Including Blacksmiths
Positioned to address or location

Intercleanse Pest Control Ltd
Unit 2-3 The Courtyard, Crawley Road, Faygate, Horsham, RH12 4SE
Contract Services
Pest and Vermin Control
Positioned to address or location

Industrial Estate
RH12
Industrial Features
Business Parks and Industrial Estates
Positioned to an adjacent address or location

Holmbush Farm
Crawley Road, Faygate, Horsham, West Sussex, RH12 4SE
Farming
Livestock Farming
Positioned to address or location

Holmbush Farm
Holmbush Farm, Crawley Road, Faygate, Horsham, RH12 4SE
Farming
Livestock Farming
Positioned to address or location

Refuse Tip
RH12
Infrastructure and Facilities
Refuse Disposal Facilities
Positioned to an adjacent address or location

Refuse Tip
RH11
Infrastructure and Facilities
Refuse Disposal Facilities
Positioned to an adjacent address or location

522834
134333

523678
135906

523944
134704

523409
134441

522855
134337

522855
134337

522824
134353

523325
134456

522855
134337

522847
134334

523419
135306

523650
135410
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Industrial Land Use

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

182

183

184

185

185

186

186

187

187

188

188

188

Points of Interest - Public Infrastructure

Points of Interest - Public Infrastructure

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

A11SE
(SE)

A7NE
(S)

A16SE
(NE)

A16NW
(NE)

A16NW
(NE)

A16NE
(NE)

A16NE
(NE)

A12NE
(E)

A12NE
(E)

A16NE
(NE)

A16NE
(NE)

A16NW
(NE)

139

493

12

86

91

163

163

197

203

235

235

261

8

8

8

8

8

8

8

8

8

8

8

8

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Refuse Tip
RH12
Infrastructure and Facilities
Refuse Disposal Facilities
Positioned to an adjacent address or location

Xylem Water Solutions UK Ltd
Holmbush Potteries, Crawley Road, Faygate, Horsham, RH12 4SE
Infrastructure and Facilities
Waste Storage, Processing and Disposal
Positioned to address or location

Play Area
Not Supplied
Recreational
Playgrounds
Positioned to an adjacent address or location

Playground
Keswick Close, RH11
Recreational
Playgrounds
Positioned to address or location

Playground
Not Supplied
Recreational
Playgrounds
Positioned to an adjacent address or location

Playground
Not Supplied
Recreational
Playgrounds
Positioned to an adjacent address or location

Playground
Woodcroft Road, RH11
Recreational
Playgrounds
Positioned to address or location

Play Area
Not Supplied
Recreational
Playgrounds
Positioned to an adjacent address or location

Play Area
Manorfields, RH11
Recreational
Playgrounds
Positioned to address or location

Playground
Not Supplied
Recreational
Playgrounds
Positioned to an adjacent address or location

Playground
Fairway, RH11
Recreational
Playgrounds
Positioned to address or location

Playground
Not Supplied
Recreational
Playgrounds
Positioned to an adjacent address or location

523552
134920

523377
134522

523940
135521

523841
135809

523856
135810

523948
135842

523945
135843

523984
135014

523989
135039

523918
135940

523918
135941

523863
135983



Order Number: 155682781_1_1        Date: 02-Feb-2018 rpr_ec_datasheet v53.0        A Landmark Information Group Service Page 42 of 52

Industrial Land Use

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

188

188

188

188

189

189

189

189

190

190

190

191

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

A16NW
(NE)

A16NW
(NE)

A16NW
(NE)

A16NW
(NE)

A16NE
(NE)

A16NE
(NE)

A16NE
(NE)

A16NE
(NE)

A16NW
(NE)

A16NW
(N)

A16NW
(N)

A16NW
(NE)

263

271

288

290

250

252

328

331

296

330

332

297

8

8

8

8

8

8

8

8

8

8

8

8

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Playground
Abbotsfield Road, RH11
Recreational
Playgrounds
Positioned to address or location

Playground
Kittiwake Close, RH11
Recreational
Playgrounds
Positioned to address or location

Playground
Not Supplied
Recreational
Playgrounds
Positioned to an adjacent address or location

Playground
Kittiwake Close, RH11
Recreational
Playgrounds
Positioned to address or location

Playground
Reedings, RH11
Recreational
Playgrounds
Positioned to address or location

Playground
Not Supplied
Recreational
Playgrounds
Positioned to an adjacent address or location

Playground
Waterfield Gardens, RH11
Recreational
Playgrounds
Positioned to address or location

Playground
Not Supplied
Recreational
Playgrounds
Positioned to an adjacent address or location

Playground
Sandpiper Close, RH11
Recreational
Playgrounds
Positioned to address or location

Playground
Not Supplied
Recreational
Playgrounds
Positioned to an adjacent address or location

Playground
Fairway, RH11
Recreational
Playgrounds
Positioned to address or location

Playground
Not Supplied
Recreational
Playgrounds
Positioned to an adjacent address or location

523867
135985

523807
135996

523780
136010

523780
136012

524011
135905

524013
135906

524072
135958

524075
135959

523709
135998

523622
135987

523620
135988

523710
135999
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Industrial Land Use

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

192

192

193

193

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

Points of Interest - Recreational and Environmental

A15NE
(N)

A15NE
(N)

A12NE
(E)

A12NE
(E)

305

306

313

313

8

8

8

8

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Name:
Location:
Category:
Class Code:
Positional Accuracy:

Playground
Not Supplied
Recreational
Playgrounds
Positioned to an adjacent address or location

Playground
Coniston Close, RH11
Recreational
Playgrounds
Positioned to address or location

Playground
Not Supplied
Recreational
Playgrounds
Positioned to an adjacent address or location

Playground
Booth Road, RH11
Recreational
Playgrounds
Positioned to an adjacent address or location

523559
135916

523558
135917

524246
135321

524246
135321
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Sensitive Land Use

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

194

195

196

197

198

199

200

201

202

203

204

205

206

207

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

A11NW
(NW)

A15SW
(N)

A15SW
(NW)

A15NW
(NW)

A8NW
(SE)

A15NE
(N)

(NE)

(NE)

A10NE
(W)

A8NE
(SE)

A14SE
(NW)

A10NE
(W)

A10NW
(W)

(NE)

0

52

291

365

382

390

437

519

544

559

585

636

726

798

9

9

9

9

9

9

9

9

9

9

9

9

9

9

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Rainbow Field Pond Tail & Shaw
1478090
28986.71
Ancient and Semi-Natural Woodland

Capon Grove
1478089
31681.05
Ancient and Semi-Natural Woodland

Not Supplied
1478088
4629.68
Ancient and Semi-Natural Woodland

House Coppice
1478570
91435.77
Ancient and Semi-Natural Woodland

Not Supplied
1476422
57826.7
Plantation on Ancient Woodland

Not Supplied
1478085
92131.35
Ancient and Semi-Natural Woodland

Island Shaw Pond Shaw
1478087
7719.73
Ancient and Semi-Natural Woodland

Not Supplied
1476376
18722.85
Ancient and Semi-Natural Woodland

Not Supplied
1478568
16216.58
Ancient and Semi-Natural Woodland

Not Supplied
1478578
54336.45
Ancient and Semi-Natural Woodland

House Coppice
1478571
33042.19
Plantation on Ancient Woodland

Not Supplied
1478569
30478.73
Plantation on Ancient Woodland

Not Supplied
1478567
32368.43
Ancient and Semi-Natural Woodland

Not Supplied
1478086
2078.95
Ancient and Semi-Natural Woodland

523217
135249

523220
135423

522927
135457

523034
135704

523872
134606

523473
135989

524256
135914

524455
135555

522651
135321

524211
134608

522679
135621

522565
135263

522469
135328

524321
136358
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Sensitive Land Use

Map
ID Details

Quadrant
Reference 
(Compass 
Direction)

Estimated
Distance
From Site

Contact NGR

208

209

210

211

212

213

214

215

216

217

218

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Ancient Woodland

Areas of Outstanding Natural Beauty

Nitrate Vulnerable Zones

Sites of Special Scientific Interest

Sites of Special Scientific Interest

A7SW
(SW)

(E)

A7SW
(S)

A14NW
(NW)

A10SW
(W)

A7SW
(S)

A8SW
(SE)

A7NE
(S)

A11NE
(NE)

A15NW
(NW)

(SE)

868

883

884

893

916

937

958

373

0

363

735

9

9

9

9

9

9

9

9

10

9

9

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Reference:
Area(m²):
Type:

Name:
Multiple Areas:
Total Area (m2):
Designation Date:
Source:

Name:
Description:
Source:

Name:
Multiple Areas:
Total Area (m2):
Source:
Reference:
Designation Details:
Designation Date:
Date Type:

Name:
Multiple Areas:
Total Area (m2):
Source:
Reference:
Designation Details:
Designation Date:
Date Type:
Designation Details:
Designation Date:
Date Type:

Not Supplied
1478097
6399.53
Ancient and Semi-Natural Woodland

Not Supplied
1476347
93324.01
Ancient and Semi-Natural Woodland

Holmbush Forest
1478102
3317.36
Ancient and Semi-Natural Woodland

Upper Kilnwood Ghyll Hither Pit Field The Fourt*
1478093
8657.29
Ancient and Semi-Natural Woodland

Fullers Shaw Eleven Acres Five Acres Marl Pit
1478095
18512.93
Ancient and Semi-Natural Woodland

Holmbush Forest
1478104
16205.69
Plantation on Ancient Woodland

Not Supplied
1476419
8325.88
Ancient and Semi-Natural Woodland

High Weald
Y
1461737820.66
30th October 1983
Natural England

Mole Nvz
Surface Water
Environment Agency, Head Office

House Copse
N
124826.67
Natural England
1002093
Site Of Special Scientific Interest
19th May 1983
Notified

Buchan Hill Ponds
Y
194908.32
Natural England
1004098
Site Of Special Scientific Interest
20th December 1985
Notified
Water Framework Directive (WFD)
20th December 1985
Notified

522907
134236

524581
134607

523003
134176

522511
135920

522391
134889

523027
134113

523826
134020

523390
134548

523303
135063

523036
135703

524295
134378
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Data Currency

Agency & Hydrological Version Update Cycle
Contaminated Land Register Entries and Notices

Discharge Consents

Enforcement and Prohibition Notices

Integrated Pollution Controls

Integrated Pollution Prevention And Control

Local Authority Integrated Pollution Prevention And Control

Local Authority Pollution Prevention and Controls

Local Authority Pollution Prevention and Control Enforcements

Nearest Surface Water Feature

Pollution Incidents to Controlled Waters

Prosecutions Relating to Authorised Processes

Prosecutions Relating to Controlled Waters

Registered Radioactive Substances

River Quality

River Quality Biology Sampling Points

River Quality Chemistry Sampling Points

Substantiated Pollution Incident Register

February 2015
January 2015

October 2017
October 2017

March 2013
March 2013

October 2008
October 2008

October 2017
October 2017
October 2017
October 2017

June 2015
March 2015

June 2015
March 2015

June 2015
March 2015

September 2017

December 1999
September 1999

March 2013
March 2013

March 2013
March 2013

January 2015
January 2015

November 2001

July 2012

July 2012

October 2017
October 2017
October 2017
October 2017
October 2017

Annual Rolling Update
Annual Rolling Update

Quarterly
Quarterly

As notified
As notified

Variable
Variable

Quarterly
Quarterly
Quarterly
Quarterly

Variable
Variable

Annual Rolling Update
Annual Rolling Update

Variable
Variable

Not Applicable
Not Applicable

As notified
As notified

As notified
As notified

Not Applicable

Annually

Annually

Quarterly
Quarterly
Quarterly
Quarterly
Quarterly

Horsham District Council - Environmental Health Department
Crawley Borough Council - Environmental Health Department

Environment Agency - Southern Region
Environment Agency - Thames Region

Environment Agency - Southern Region
Environment Agency - Thames Region

Environment Agency - Southern Region
Environment Agency - Thames Region

Environment Agency - South East Region - Kent & South London Area
Environment Agency - South East Region - Solent & South Downs Area
Environment Agency - Southern Region
Environment Agency - Thames Region

Horsham District Council - Environmental Health Department
Crawley Borough Council - Environmental Health Department

Horsham District Council - Environmental Health Department
Crawley Borough Council - Environmental Health Department

Horsham District Council - Environmental Health Department
Crawley Borough Council - Environmental Health Department

Ordnance Survey

Environment Agency - Southern Region
Environment Agency - Thames Region

Environment Agency - Southern Region
Environment Agency - Thames Region

Environment Agency - Southern Region
Environment Agency - Thames Region

Environment Agency - Southern Region
Environment Agency - Thames Region

Environment Agency - Head Office

Environment Agency - Head Office

Environment Agency - Head Office

Environment Agency - South East Region - Kent & South London Area
Environment Agency - South East Region - Solent & South Downs Area
Environment Agency - Southern Region - Solent and South Downs
Environment Agency - Southern Region - Sussex Area
Environment Agency - Thames Region - South East Area
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Data Currency

Agency & Hydrological Version Update Cycle
Water Abstractions

Water Industry Act Referrals

Groundwater Vulnerability

Drift Deposits

Bedrock Aquifer Designations

Superficial Aquifer Designations

Source Protection Zones

Extreme Flooding from Rivers or Sea without Defences

Flooding from Rivers or Sea without Defences

Areas Benefiting from Flood Defences

Flood Water Storage Areas

Flood Defences

OS Water Network Lines

Surface Water 1 in 30 year Flood Extent

Surface Water 1 in 100 year Flood Extent

Surface Water 1 in 1000 year Flood Extent

Surface Water Suitability

BGS Groundwater Flooding Susceptibility

October 2017
October 2017

October 2017
October 2017

April 2015

January 1999

August 2015

August 2015

October 2017

November 2017

November 2017

November 2017

November 2017

November 2017

October 2017

October 2013

October 2013

October 2013

October 2013

May 2013

Quarterly
Quarterly

Quarterly
Quarterly

Not Applicable

Not Applicable

As notified

As notified

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

As notified

As notified

As notified

As notified

As notified

Environment Agency - Southern Region
Environment Agency - Thames Region

Environment Agency - Southern Region
Environment Agency - Thames Region

Environment Agency - Head Office

Environment Agency - Head Office

British Geological Survey - National Geoscience Information Service

British Geological Survey - National Geoscience Information Service

Environment Agency - Head Office

Environment Agency - Head Office

Environment Agency - Head Office

Environment Agency - Head Office

Environment Agency - Head Office

Environment Agency - Head Office

Ordnance Survey

Environment Agency - Head Office

Environment Agency - Head Office

Environment Agency - Head Office

Environment Agency - Head Office

British Geological Survey - National Geoscience Information Service
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Data Currency

Waste Version Update Cycle
BGS Recorded Landfill Sites

Historical Landfill Sites

Integrated Pollution Control Registered Waste Sites

Licensed Waste Management Facilities (Landfill Boundaries)

Licensed Waste Management Facilities (Locations)

Local Authority Landfill Coverage

Local Authority Recorded Landfill Sites

Potentially Infilled Land (Non-Water)

Potentially Infilled Land (Water)

Registered Landfill Sites

Registered Waste Transfer Sites

Registered Waste Treatment or Disposal Sites

June 1996

October 2017

October 2008
October 2008

October 2017
October 2017
October 2017
October 2017
October 2017

October 2017
October 2017
October 2017
October 2017
October 2017

May 2000
May 2000
May 2000

June 2003
May 2000
May 2000

December 1999

December 1999

March 2003
March 2003
March 2003

March 2003
March 2003
March 2003

March 2003
March 2003
March 2003

Not Applicable

Quarterly

Not Applicable
Not Applicable

Quarterly
Quarterly
Quarterly
Quarterly
Quarterly

Quarterly
Quarterly
Quarterly
Quarterly
Quarterly

Not Applicable
Not Applicable
Not Applicable

Not Applicable
Not Applicable
Not Applicable

Not Applicable

Not Applicable

Not Applicable
Not Applicable
Not Applicable

Not Applicable
Not Applicable
Not Applicable

Not Applicable
Not Applicable
Not Applicable

British Geological Survey - National Geoscience Information Service

Environment Agency - Head Office

Environment Agency - Southern Region
Environment Agency - Thames Region

Environment Agency - South East Region - Kent & South London Area
Environment Agency - South East Region - Solent & South Downs Area
Environment Agency - Southern Region - Solent and South Downs
Environment Agency - Southern Region - Sussex Area
Environment Agency - Thames Region - South East Area

Environment Agency - South East Region - Kent & South London Area
Environment Agency - South East Region - Solent & South Downs Area
Environment Agency - Southern Region - Solent and South Downs
Environment Agency - Southern Region - Sussex Area
Environment Agency - Thames Region - South East Area

Crawley Borough Council - Environmental Health Department
Horsham District Council - Environmental Health Department
West Sussex County Council - Environment & Development

Crawley Borough Council - Environmental Health Department
Horsham District Council - Environmental Health Department
West Sussex County Council - Environment & Development

Landmark Information Group Limited

Landmark Information Group Limited

Environment Agency - Southern Region - Solent and South Downs
Environment Agency - Southern Region - Sussex Area
Environment Agency - Thames Region - South East Area

Environment Agency - Southern Region - Solent and South Downs
Environment Agency - Southern Region - Sussex Area
Environment Agency - Thames Region - South East Area

Environment Agency - Southern Region - Solent and South Downs
Environment Agency - Southern Region - Sussex Area
Environment Agency - Thames Region - South East Area
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Data Currency

Hazardous Substances

Geological

Version

Version

Update Cycle

Update Cycle

Control of Major Accident Hazards Sites (COMAH)

Explosive Sites

Notification of Installations Handling Hazardous Substances (NIHHS)

Planning Hazardous Substance Enforcements

Planning Hazardous Substance Consents

BGS 1:625,000 Solid Geology

BGS Estimated Soil Chemistry

BGS Recorded Mineral Sites

CBSCB Compensation District

Coal Mining Affected Areas

Mining Instability

Non Coal Mining Areas of Great Britain

Potential for Collapsible Ground Stability Hazards

Potential for Compressible Ground Stability Hazards

Potential for Ground Dissolution Stability Hazards

Potential for Landslide Ground Stability Hazards

Potential for Running Sand Ground Stability Hazards

Potential for Shrinking or Swelling Clay Ground Stability Hazards

Radon Potential - Radon Affected Areas

Radon Potential - Radon Protection Measures

September 2017

March 2017

November 2000

August 2015
February 2016
October 2006

August 2015
February 2016
October 2006

January 2009

October 2015

November 2017

August 2011

March 2014

October 2000

May 2015

June 2015

June 2015

June 2015

June 2015

June 2015

June 2015

July 2011

July 2011

Bi-Annually

Variable

Not Applicable

Variable
Variable

Annual Rolling Update

Variable
Variable

Annual Rolling Update

Not Applicable

As notified

Bi-Annually

Not Applicable

As notified

Not Applicable

Not Applicable

As notified

As notified

As notified

As notified

As notified

As notified

As notified

As notified

Health and Safety Executive

Health and Safety Executive

Health and Safety Executive

Horsham District Council - Planning Department
Crawley Borough Council
West Sussex County Council - Environment & Development

Horsham District Council - Planning Department
Crawley Borough Council
West Sussex County Council - Environment & Development

British Geological Survey - National Geoscience Information Service

British Geological Survey - National Geoscience Information Service

British Geological Survey - National Geoscience Information Service

Cheshire Brine Subsidence Compensation Board (CBSCB)

The Coal Authority - Property Searches

Ove Arup & Partners

British Geological Survey - National Geoscience Information Service

British Geological Survey - National Geoscience Information Service

British Geological Survey - National Geoscience Information Service

British Geological Survey - National Geoscience Information Service

British Geological Survey - National Geoscience Information Service

British Geological Survey - National Geoscience Information Service

British Geological Survey - National Geoscience Information Service

British Geological Survey - National Geoscience Information Service

British Geological Survey - National Geoscience Information Service
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Data Currency

Industrial Land Use

Sensitive Land Use

Version

Version

Update Cycle

Update Cycle

Contemporary Trade Directory Entries

Fuel Station Entries

Gas Pipelines

Points of Interest - Commercial Services

Points of Interest - Education and Health

Points of Interest - Manufacturing and Production

Points of Interest - Public Infrastructure

Points of Interest - Recreational and Environmental

Underground Electrical Cables

Ancient Woodland

Areas of Outstanding Natural Beauty

Environmentally Sensitive Areas

Forest Parks

Local Nature Reserves

Marine Nature Reserves

National Nature Reserves

National Parks

Nitrate Vulnerable Zones

Ramsar Sites

Sites of Special Scientific Interest

Special Areas of Conservation

Special Protection Areas

November 2017

November 2017

July 2014

December 2017

December 2017

December 2017

December 2017

December 2017

December 2015

October 2017

August 2017

January 2017

April 1997

August 2017

August 2017

August 2017

August 2017

December 2017
October 2015

August 2017

August 2017

August 2017

August 2017

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Bi-Annually

Bi-Annually

Bi-Annually

Not Applicable

Bi-Annually

Bi-Annually

Bi-Annually

Bi-Annually

Bi-Annually

Bi-Annually

Bi-Annually

Bi-Annually

Bi-Annually

Thomson Directories

Catalist Ltd - Experian

National Grid

PointX

PointX

PointX

PointX

PointX

National Grid

Natural England

Natural England

Natural England

Forestry Commission

Natural England

Natural England

Natural England

Natural England

Environment Agency - Head Office
Department for Environment, Food and Rural Affairs (DEFRA - formerly FRCA)

Natural England

Natural England

Natural England

Natural England
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Data Suppliers

Ordnance Survey

Environment Agency

Scottish Environment Protection Agency

The Coal Authority

British Geological Survey

Centre for Ecology and Hydrology

Natural Resources Wales

Scottish Natural Heritage

Natural England

Public Health England

Ove Arup

Peter Brett Associates

Data Supplier Data Supplier Logo

A selection of organisations who provide data within this report
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Useful Contacts

Contact Name and Address Contact Details

1

2

3

4

5

6

7

8

9

10

-

-

British Geological Survey - Enquiry Service

Environment Agency - National Customer Contact 
Centre (NCCC)

Horsham District Council - Environmental Health 
Department

Ordnance Survey

West Sussex County Council - Environment & 
Development

Crawley Borough Council - Environmental Health 
Department

Peter Brett Associates

PointX

Natural England

Environment Agency - Head Office

Public Health England - Radon Survey, Centre for 
Radiation, Chemical and Environmental Hazards

Landmark Information Group Limited

British Geological Survey, Kingsley Dunham Centre, Keyworth, 
Nottingham, Nottinghamshire, NG12 5GG

PO Box 544, Templeborough, Rotherham, S60 1BY

Park House, North Street, Horsham, Sussex, RH12 1RL

Adanac Drive, Southampton, Hampshire, SO16 0AS

County Hall, Tower hall, Chichester, West Sussex, PO19 1RH

Town Hall, The Boulevard, Crawley, Sussex, RH10 1UZ

Caversham Bridge House, Waterman Place, Reading, Berkshire, RG1 
8DN

7 Abbey Court, Eagle Way, Sowton, Exeter, Devon, EX2 7HY

County Hall, Spetchley Road, Worcester, WR5 2NP

Rio House, Waterside Drive, Aztec West, Almondsbury, Bristol, Avon, 
BS32 4UD

Chilton, Didcot, Oxfordshire, OX11 0RQ

Imperium, Imperial Way, Reading, Berkshire, RG2 0TD

Telephone: 0115 936 3143
Fax: 0115 936 3276
Email: enquiries@bgs.ac.uk
Website: www.bgs.ac.uk

Telephone: 03708 506 506
Email: enquiries@environment-agency.gov.uk

Telephone: 01403 215100
Fax: 01403 732790
Website: www.horsham.gov.uk

Telephone: 03456 05 05 05
Email: customerservices@ordnancesurvey.co.uk
Website: www.ordnancesurvey.gov.uk

Telephone: 01243 777100
Website: www.westsussex.gov.uk

Telephone: 01293 438534
Fax: 01293 511803
Website: www.crawley.gov.uk

Telephone: 0118 950 0761
Fax: 0118 959 7498
Email: reading@pba.co.uk
Website: www.pba.co.uk

Website: www.pointx.co.uk

Telephone: 0300 060 3900
Email: enquiries@naturalengland.org.uk
Website: www.naturalengland.org.uk

Telephone: 01454 624400
Fax: 01454 624409

Telephone: 01235 822622
Fax: 01235 833891
Email: radon@phe.gov.uk
Website: www.ukradon.org

Telephone: 0844 844 9952
Fax: 0844 844 9951
Email: customerservices@landmarkinfo.co.uk
Website: www.landmarkinfo.co.uk

Please note that the Environment Agency / Natural Resources Wales / SEPA have a charging policy in place for enquiries.
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